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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor 
driving device which charges back or discharges 
accumulated power with precision. 
SOLUTION: If the voltage difference Vcp-Vb between 
the voltage Vcp from a voltage sensor 13 and the 
voltage Vb from a voltage sensor 10A is equal to or 
above a predetermined value a, a controller 30 for the 
motor driving device 100 generates a signal PWB1 
and outputs the signal to a stepup converter 12. 
Consequently, the controller controls the stepup 
converter 12 so as to charge power accumulated in a 
capacitor C2 back to a direct-current power supply B. 
If the voltage difference Vcp-Vb is less than the 
predetermined value a, the controller 30 generates 

signals PWMD1 1 and 12 and outputs them to inverters 14 and 31, respectively. As a 
result, the controller controls the inverters 14 and 31 so as to discharge power 
accumulated in the capacitor C2 to alternating-current motors Ml and M2. 
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CLAIMS 



[Claim(s)] 
[Claim I] 

The capacitor connected to the input side of the inverter which drives a motor, 
DC power supply which output direct current voltage. 

The electrical-potential-difference converter which changes an electrical potential difference 
between said DC power supplies and said capacitors, and supplies the changed electrical potential 
difference to said capacitor or said DC power supply, 

Motorised equipment equipped with the control unit which controls said electrical-potential- 
difference transducer according to a system off signal so that the power accumulated in said 
capacitor is supplied to said DC power supply when the 1st condition is satisfied, and controls said 
electrical-potential-difference transducer so that the power accumulated in said capacitor when the 
2nd condition was satisfied discharges. 
[Claim 2] 

The remaining capacity of said DC power supply is below the specified quantity, and said 1 st 

condition is that the relation between the electrical potential difference of the both ends of said 

capacitor and the output voltage of said DC power supply fulfills the 3rd condition. 

Said 2nd condition is motorised equipment according to claim 1 which is that the remaining capacity 

of said DC power supply is larger than said specified quantity, or that said relation fulfills the 4th 

condition. 

[Claim 3] 

Said 3rd condition is that the electrical-potential-difference difference which subtracted said output 
voltage fi-om the electrical potential difference of said both ends is beyond a predetermined value, 
Said 4th condition is motorised equipment according to claim 2 which is that said electrical- 
potential-difference difference is smaller than said predetermined value. 
[Claim 4] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 

Said control device is motorised equipment according to claim 3 which determines the on-duty of 
said switching element according to said electrical-potential-difference difference, and carries out 
switching control of said upper arm using the determined on-duty when said relation fulfills said 3rd 
condition. 
[Claim 5] 

Said control device is motorised equipment according to claim 4 which will decrease in number said 
on-duty and will carry out switching control of said upper arm if said on-duty is held imiformly, 
switcWng control of said upper arm is carried out and said electrical-potential-difference difference 
exceeds said reference value when said electrical-potential-difference difference is below a reference 
value. 
[Claim 6] 

Said control device is motorised equipment according to claim 4 which will lower said fi^equency 
and will carry out switching control of said upper arm if switching control of said upper arm is 
carried out on a predetermined frequency and the temperature of said switching element exceeds said 
predetermined temperature when the temperature of said switching element is below predetermined 
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temperature. 
[Claim 7] 

Said control device is motorised equipment according to claim 6 which decreases in number the on- 
duty of said switching according to the temperature of said switching element, and carries out 
switching control of said upper arm, when tiie temperature of said switching element exceeds 
another predetermined temperature higher than said predetermined temperature. 
[Claim 8] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 

Said control device is motorised equipment according to claim 3 which holds the on-duty of said 
switching element to 100%, and controls said upper arm when said relation fulfills said 3rd 
condition. 
[Claim 9] 

Said predetermined value is motorised equipment given in any 1 term of claim 3 to claim 8 
determined according to the 2nd electric energy which can be supplied to said DC power supply 
from the 1st electric energy which can charge said DC power supply, or said capacitor. 
[Claim 10] 

Said predetermined value is motorised equipment according to claim 9 which is determined 
according to said 2nd electric energy when said 2nd electric energy is smaller than said 1st electric 
energy, and is determined according to said 1st electric energy when said 2nd electric energy is said 
beyond 1st electric energy. 
[Claim 11] 

Said specified quantity is motorised equipment according to claim 10 which is set as the 1st value 
according to said 2nd electric energy, and is set as the 2nd larger value than said 1st value according 
to said 1st electric energy. 
[Claim 12] 

The remaining capacity of said DC power supply is below the specified quantity, and said 1st 
condition is that the on-duty of said electrical-potential-difference transducer is smaller than 
predetermined duty. 

Said 2nd condition is motorised equipment according to claim 1 which is that the remaining capacity 
of said DC power supply is larger than said specified quantity, or that said on-duty is said more than 
predetermined duty. 
[Claim 13] 

Said 2nd condition is motorised equipment according to claim 12 which is that the remaining 
capacity of said DC power supply is larger than said specified quantity, or that said on-duty is 100%. 

[Claim 14] 

Said control device is motorised equipment according to claim 12 or 13 which controls said 
electrical-potential-difference converter so that the power accumulated in said capacitor while 
making said on-duty increase is supplied to said DC power supply, when said 1st condition is 
satisfied. 
[Claim 15] 

Said control device is motorised equipment according to claim 14 to which said on-duty is made to 
increase by reducing the electrical-potential-difference command value of the output voltage of said 
electrical-potential-difference transducer. 
[Claim 16] 

Said control device is motorised equipment according to claim 14 to which said on-duty is made to 
increase at a predetermined rate. 
[Claim 17] 

Said predetermined on-duty is motorised equipment given in any 1 term of claim 12 to claim 16 
determined according to the 2nd electric energy which can be supplied to said DC power supply 
from the 1st electric energy which can charge said DC power supply, or said capacitor, 
[Claim 18] 

Said predetermined on-duty is motorised equipment according to claim 17 which is determined 
according to said 2nd electric energy when said 2nd electric energy is smaller than said 1st electric 
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energy, and is determined according to said 1st electric energy when said 2nd electric energy is said 
beyond 1st electric energy. 
[Claim 19] 

Said predetermined on-duty is motorised equipment according to claim 18 which is set as the 1st 
value according to said 2nd electric energy, and is set as the 2nd value smaller than said 1st value 
according to said 1st electric energy. 
[Claim 20] 

It is the control approach of motorised equipment of driving a motor, 
Said motorised equipment, 

DC power supply which output direct current voltage. 

The capacitor connected to the input side of the inverter which drives said motor, 

It has the electrical-potential-difference converter which changes an electrical potential difference 

between said DC power supplies and said capacitors. 

Said control approach. 

The 1st step which receives the system off signal for turning off the system of said motorised 
equipment. 

The 2nd step which judges whether which conditions are satisfied among the 1st and 2nd conditions. 

The 3rd step which controls said electrical-potential-difference converter so that the power 
accumulated in said capacitor is supplied to said DC power supply, when said 1st condition is 
satisfied, 

The control approach of the motorised equipment containing the 4th step which controls said 
electrical-potential-difference converter so that the power accumulated in said capacitor discharges, 
when said 2nd condition is satisfied. 
[Claim 21] 
Said 2nd step. 

The 1st substep which detects the remaining capacity of said DC power supply. 

The 2nd substep which detects the electrical potential difference of the both ends of said capacitor, 

and the output voltage of said DC power supply. 

The 3rd substep which detects the electrical-potential-difference difference which subtracted said 
output voltage from the electrical potential difference of said both ends, 

The 4th substep judged as said 1st condition being satisfied when said detected remaining capacity is 
below the specified quantity and said electrical-potential-difference difference is beyond a 
predetermined value, 

The control approach of the motorised equipment containing the 5th substep judged as said 2nd 
condition being satisfied when said remaining capacity is larger than said specified quantity, or when 
said electrical-potential-difference difference is smaller than said predetermined value according to 
claim 20. 
[Claim 22] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 
Said 3rd step. 

The 6th substep which determines the on-duty of said switching element according to said electrical- 
potential-difference difference, 

The control approach of the motorised equipment containing the 7th substep which carries out 
switching control of said upper arm using said determined on-duty according to claim 21. 
[Claim 23] 
Said 6th substep. 

The step it is determined that will hold said on-duty uniformly when said electrical-potential- 
difference difference is below a reference value, 

The control approach of the motorised equipment containing the step it is determined that will 
decrease with said on-duty to the increment in said electrical-potential-difference difference when 
said electrical-potential-difference difference exceeds said reference value according to claim 22. 
[Claim 24] 
Said 7th substep, 
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The step which carries out switching control of said upper arm on a predetermined frequency when 

the temperature of said switching element is below predetermined temperature, 

The control approach of the motorised equipment containing the step which lowers said frequency 

and carries out switching control of said upper arm when the temperature of said switching element 

exceeds said predetermined temperature according to claim 22. 

[Claim 25] 

Said 7th substep is the control approach of the motorised equipment according to claim 24 which 
contains further the step which decreases the on-duty of said switching according to the temperature 
of said switching element, and carries out switching control of said upper arm when the temperature 
of said switching element exceeds another predetermined temperature higher than said 
predetermined temperature. 
[Claim 26] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 
Said 3rd step, 

The 6th substep which determines the on-duty of said switching element to 100%, 
The control approach of the motorised equipment containing the 7th substep which carries out 
switching control of said upper arm using said determined on-duty according to claim 20. 
[Claim 27] 

Said predetermined value is the control approach of motorised equipment given in any 1 term of 
claim 21 to claim 26 determined according to the 2nd electric energy which can be supplied to said 
DC power supply from the 1st electric energy which can charge said DC power supply, or said 
capacitor. 
[Claim 28] 

Said predetermined value is the control approach of the motorised equipment according to claim 27 
which is determined according to said 2nd electric energy when said 2nd electric energy is smaller 
than said 1st electric energy, and is determined according to said 1st electric energy when said 2nd 
electric energy is said beyond 1st electric energy. 
[Claim 29] 

Said specified qu£mtity is the control approach of the motorised equipment according to claim 28 
which is set as the 1st value according to said 2nd electric energy, and is set as the 2nd larger value 
than said 1st value according to said 1st electric energy. 
[Claim 30] 
Said 2nd step, 

The 1st substep which detects the remaining capacity of said DC power supply. 

The 2nd substep which detects the on-duty of said electrical-potential-difference transducer, 

The 3rd substep judged as said detected remaining capacity being below the specified quantity, and 

said 1st condition being satisfied when said on-duty is smaller than predetemiined duty. 

The control approach of the motorised equipment containing the 4th substep judged as said 2nd 

condition being satisfied when said remaining capacity is larger than said specified quantity, or when 

said on-duty is said more than predetermined duty according to claim 20. 

[Claim 31] 

Said 3rd step is the control approach of the motorised equipment according to claim 30 which 
controls said electrical-potential-difference converter so that the power accumulated in said capacitor 
while making said on-duty increase is supplied to said DC power supply. 
[Claim 32] 
Said 3rd step, 

The 5th substep which detects the electrical potential difference of the both ends of said capacitor. 
The 6th substep which the electrical -potential-difference command value of said electrical-potential- 
difference converter is reduced rather than the electrical potential difference of said detected both 
ends, and controls said electrical -potential-difference converter based on the reduced electrical- 
potential-difference command value. 

The control approach of the motorised equipment containing the 7th substep which repeats said 5th 
and 6th substeps imtil said on-duty tums into said predetermined duty according to claim 31. 
[Claim 33] 
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Said 3rd step. 

The 5th substep which detects the initial value of the electrical-potential-difference command value 
of said electrical-potential-difference transducer when receiving said system off signal, 
The 6th substep which controls said electrical-potential-difference transducer is included reducing 
said electrical-potential-difference conmiand value at a predetermined rate from said initial value to 
a final value, 

Said final value is the control approach of the motorised equipment according to claim 31 which is 
said electrical-potential-difference command value in case said on-duty tums into said predetermined 
on-duty. 
[Claim 34] 
Said 3rd step, 

The 5th substep which detects the initial value of the on-duty of said electrical-potential-difference 
transducer when receiving said system off signal, 

The control approach of the motorised equipment according to claim 31 which is made to increase 
said on-duty at a predetermined rate from said initial value to said predetermined on-duty, and 
contains the 6th substep which controls said electrical-potential-difference transducer. 
[Claim 35] 

Said 4th substep is the control approach of motorised equipment given in any 1 term of claim 30 to 
claim 34 judged as said 2nd condition being satisfied when said remaining capacity is larger than 
said specified quantity, or when said on-duty is 100%. 
[Claim 36] 

Said predetermined on-duty is the control approach of motorised equipment given in any 1 term of 
claim 30 to claim 35 determined according to the 2nd electric energy which can be suppUed to said 
DC power supply from the 1st electric energy which can charge said DC power supply, or said 
capacitor. 
[Claun 37] 

Said predetermined on-duty is the control approach of the motorised equipment according to claim 

36 which is determined according to said 2nd electric energy when said 2nd electric energy is 
smaller than said 1st electric energy, and is determined according to said 1st electric energy when 
said 2nd electric energy is said beyond 1st electric energy. 

[Claim 38] 

Said predetermined on-duty is the control approach of the motorised equipment according to claim 

37 which is set as the 1st value according to said 2nd electric energy, and is set as the 2nd value 
smaller than said 1st value according to said 1st electric energy. 

[Claim 39] 

It is the record mediimi which recorded the program for making a computer perform control of the 
motorised equipment which drives a motor and in which computer read is possible. 
Said motorised equipment, 

DC power supply which output direct current voltage. 

The capacitor connected to the input side of the inverter which drives said motor, 

It has the electrical-potential-difference converter which changes an electrical potential difference 

between said DC power supplies and said capacitors. 

Said record medium. 

The 1st step which receives the system off signal for turning off the system of said motorised 
equipment. 

The 2nd step which judges whether which conditions are satisfied among the 1st and 2nd conditions, 

The 3rd step which controls said electrical-potential-difference converter so that the power 
accumulated in said capacitor is supplied to said DC power supply, when said 1st condition is 
satisfied. 

The record medium which recorded the program for making a computer perform the 4th step which 
controls said electrical-potential-difference converter so that the power accumulated in said capacitor 
discharges, when said 2nd condition is satisfied and in which computer read is possible. 
[Claim 40] 
Said 2nd step, 
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The 1st substep which detects the remaining capacity of said DC power supply. 

The 2nd substep which detects the electrical potential difference of the both ends of said capacitor, 

and the output voltage of said DC power supply. 

The 3rd substep which detects the electrical-potential-difference difference which subtracted said 
output voltage from the electrical potential difference of said both ends. 

The 4th substep judged as said 1st condition being satisfied when said detected remaining capacity is 
below the specified quantity and said electrical-potential-difference 'difference is beyond a 
predetermined value. 

The record medium which recorded the program containing the 5th substep judged as said 2nd 
condition being satisfied when said remaining capacity is larger than said specified quantity, or when 
said electrical-potential-difference difference is smaller than said predetermined value for 
performing a computer according to claim 39 and in which computer read is possible. 
[Claim 41] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 
Said 3rd step, 

The 6th substep which determines the on-duty of said switching element according to said electrical- 
potential-difference difference. 

The record medium which recorded the program containing the 7th substep which carries out 
switching control of said upper arm using said determined on-duty for performing a computer 
according to claim 40 and in which computer read is possible. 
[Claim 42] 
Said 6th substep. 

The step it is determined that will hold said on-duty imiformly when said electrical-potential- 
difference difference is below a reference value, 

The record medium which recorded the program containing the step it is determined that will 
decrease with said on-duty to the increment in said electrical-potential-difference difference when 
said electrical-potential-difference difference exceeds said reference value for performing a 
computer according to claim 41 and in which computer read is possible. 
[Claim 43] 
Said 7th substep, 

The step which carries out switching control of said upper arm on a predetermined frequency when 

the temperature of said switching element is below predetermined temperature, 

The record medium which recorded the program containing the step which lowers said frequency 

and carries out switching control of said upper arm when the temperature of said switching element 

exceeds said predetermined temperature for performing a computer according to claim 41 and in 

which computer read is possible. 

[Claim 44] 

Said 7th substep is a record mediimi which contains further the step which decreases the on-duty of 
said switching according to the temperature of said switching element, and carries out switching 
control of said upper arm when the temperature of said switching element exceeds another 
predetermined temperature higher than said predetermined temperature, which recorded the program 
for performing a computer according to claim 43 and in which computer read is possible. 
[Claun 45] 

Said electrical-potential-difference transducer contains the upper arm which consists of the switching 
element which switches a direct current, and a bottom arm. 
Said 3rd step, 

The 6th substep which determines the on-duty of said switching element to 100%, 

The record medium which recorded the program containing the 7th substep which carries out 

switching control of said upper arm using said determined on-duty for performing a computer 

according to claim 40 and in which computer read is possible. 

[Claim 46] 

Said predetermined value is a record medixmi which recorded the program for performing a 
computer given in any 1 term of claim 40 to claim 45 determined according to the 2nd electric 
energy which can be supphed to said DC power supply from the 1st electric energy which can 
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charge said DC power supply, or said capacitor and in which computer read is possible. 
[Claim 47] 

Said predetermined value is a record medium which recorded the program for performing a 
computer according to claim 46 which is determined according to said 2nd electric energy when said 
2nd electric energy is smaller than said 1st electric energy, and is determined according to said 1st 
electric energy when said 2nd electric energy is said beyond 1st electric energy and in which 
computer read is possible. 
[Claim 48] 

Said specified quantity is a record medium which recorded the program for performing a computer 
according to claim 47 which is set as the 1st value according to said 2nd electric energy, and is set as 
the 2nd larger value than said 1st value according to said 1st electric energy and in which computer 
read is possible. 
[Claim 49] 
Said 2nd step. 

The 1st substep which detects the remaining capacity of said DC power supply, 

The 2nd substep which detects the on-duty of said electrical-potential-difference transducer, 

The 3rd substep judged as said detected remaining capacity being below the specified quantity, and 

said 1st condition being satisfied when said on-duty is smaller than predetermined duty, 

The record medium which recorded the program containing the 4th substep judged as said 2nd 

condition being satisfied when said remaining capacity is larger than said specified quantity, or when 

said on-duty is said more than predetermined duty for performing a computer according to claim 39 

and in which computer read is possible. 

[Claim 50] 

Said 3rd step is a record medium which recorded the program for performing a computer according 
to claim 49 which controls said electrical-potential-difference converter so that the power 
accumulated in said capacitor while making said on-duty increase is supplied to said DC power 
supply and in which computer read is possible. 
[Claim 51] 
Said 3rd step. 

The 5th substep which detects the electrical potential difference of the both ends of said capacitor. 
The 6th substep which the electrical-potential-difference command value of said electrical-potential- 
difference converter is reduced rather than the electrical potential difference of said detected both 
ends, and controls said electrical-potential-difference converter based on the reduced electrical- 
potential-difference command value. 

The record medium which recorded the program containing the 7th substep which repeats said 5th 
and 6th substeps until said on-duty turns into said predetermiaed duty for performing a computer 
according to claim 50 and in which computer read is possible. 
[Claim 52] 
Said 3rd step. 

The 5th substep which detects the initial value of the electrical-potential-difference command value 
of said electrical-potential-difference transducer when receiving said system off signal. 
The 6th substep which controls said electrical-potential-difference transducer is included reducing 
said electrical-potential-difference command value at a predetermined rate firom said initial value to 
a final value. 

Said final value is a record medium which recorded the program for performing a computer 
according to claim 50 which is said electrical-potential-difference command value in case said on- 
duty turns into said predetermined on-duty and in which computer read is possible. 
[Claim 53] 
Said 3rd step. 

The 5th substep which detects the initial value of the on-duty of said electrical-potential-difference 
transducer when receiving said system off signal, 

The record medium which recorded the program for performing a computer according to claim 50 
which is made to increase said on-duty at a predetermined rate firom said initial value to said 
predetermined on-duty, and contains tfie 6th substep which controls said electrical-potential- 
difference transducer and in which computer read is possible. 
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[Claim 54] 

Said 4th substep is a record medium which recorded the program for performing a computer given in 
any 1 term of claim 49 to claim S4 judged as said 2nd condition being satisfied when said remaining 
capacity is larger than said specified quantity, or when said on-duty is 100% and in which computer 
read is possible. 
[Claim 55] 

Said predetermined on-duty is a record medium which recorded the program for performing a 
computer given in any 1 term of claim 49 to claim 54 determined according to the 2nd electric 
energy which can be supplied to said DC power supply from the 1st electric energy which can 
charge said DC power supply, or said capacitor and in which computer read is possible. 
[Claim 56] 

Said predetermined on-duty is a record medium which recorded the program for performing a 
computer according to claim 55 which is determined according to said 2nd electric energy when said 
2nd electric energy is smaller than said 1st electric energy, and is determined according to said 1st 
electric energy when said 2nd electric energy is said beyond 1st electric energy and in which 
computer read is possible. 
[Claim 57] 

Said predetermined on-duty is a record medium which recorded the program for performing a 
computer according to claim 56 which is set as the 1st value according to said 2nd electric energy, 
and is set as the 2nd value smaller than said 1st value according to said 1st electric energy and in 
which computer read is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the record medium which recorded the program for making a computer 
perform the control approach of motorised equipment and motorised equipment of driving a motor, 
and control of motorised equipment and in which computer read is possible. 
[0002] 

[Description of the Prior Art] 

Recently, the attention with big hybrid car (Hybrid Vehicle) and electric vehicle (Electric Vehicle) as 
an automobile which considered the environment is attracted. And a part of hybrid car is put in 
practical use. 
[0003] 

This hybrid car is an automobile which makes the motor driven with DC power supply, an inverter, 
and an inverter the source of power in addition to the conventional engine. That is, while obtaining 
the source of power by driving an engine, the direct current voltage from DC power supply is 
changed into altemating voltage with an inverter, and the source of power is obtained by rotating a 
rnotor with the changed altemating voltage. Moreover, an electric vehicle is an automobile which 
makes the motor driven with DC power supply, an inverter, and an inverter the source of power. 
[0004] 

In such a hybrid car or an electric vehicle, the pressure up of the direct current voltage from DC 
power supply is carried out by the pressure-up converter, and it is also examined that the direct 
current voltage which carried out the pressure up is supplied to the inverter which drives a motor. 
[0005] 

That is, the hybrid car or the electric vehicle carries the motorised equipment shown in drawing 36 . 
Motorised equipment 300 is equipped with DC power supply B, the system relays SRI and SR2, 
capacitors CI and C2, the bidirectional converter 310, a voltage sensor 320, and an inverter 330 with 
reference to drawing 36 . 
[0006] 

DC power supply B output direct current voltage. If the system relays SRI and SR2 are tumed on by 
the control device (not shown), they will supply the direct current voltage from DC power supply B 
to a capacitor CL A capacitor CI graduates the direct current voltage supplied through the system 
relays SRI and SR2 from DC power supply B, and supplies the graduated direct current voltage to 
the bidirectional converter 310. 
[0007] 

The bidirectional converter 310 contains a reactor 311, NPN transistor 312,313, and diode 314,315. 
The one side edge of a reactor 3 1 1 is connected to power-source Rhine of DC power supply B, and 
an another side edge is connected between the midpoint of NPN transistor 312 and NPN transistor 
313, i.e., the emitter of NPN transistor 312, and the collector of NPN transistor 313. NPN transistor 
312,313 is connected to a serial between power-source Rhine and an earth line. And the collector of 
NPN transistor 312 is connected to power-source Rhine, and the emitter of NPN transistor 313 is 
connected to an earth line. Moreover, between the collector emitters of each NPN transistor 312,313, 
the diode 314,315 which passes a current from an emitter side to a collector side is arranged. 
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respectively. 
[0008] 

With a control device (not shown), NPN transistor 312,3 13 is turned on / turned off, and the 
bidirectional converter 310 carries out the pressure up of the direct current voltage supplied from the 
capacitor CI, and supplies output voltage to a capacitor C2. Moreover, at the time of regenerative 
braking of the hybrid car or electric vehicle in which motorised equipment 300 was carried, the 
bidirectional converter 310 is generated by AC motor Ml, lowers the pressTire of the direct current 
voltage changed by the inverter 330, and supplies it to DC power supply B. 
[0009] 

A capacitor C2 graduates the direct current voltage supplied from the bidirectional converter 310, 
and supplies the graduated direct current voltage to an inverter 330. A voltage sensor 320 detects the 
electrical potential difference Vcp of the both ends of a capacitor C2, i.e., the output voltage of the 
bidirectional converter 310. 
[0010] 

If direct current voltage is supplied from a capacitor C2, an inverter 330 will change direct current 
voltage into alternating voltage based on the control from a control unit (not shown), and will drive 
AC motor Ml . This drives AC motor Ml so that the torque specified with the torque command value 
may be generated. Moreover, at the time of regenerative braking of the hybrid car or electric vehicle 
in which motorised equipment 300 was carried, an inverter 330 changes into direct current voltage 
the alternating voltage which AC motor Ml generated based on the control from a control device, 
and supplies the changed direct current voltage to the bidirectional converter 310 through a capacitor 
C2. 
[0011] 

Moreover, if transit of the hybrid car or electric vehicle in which motorised equipment 300 was 
carried is suspended, the control unit (not shovm) of motorised equipment 300 will receive the signal 
IGOFF which shows that the ignition key was turned off from Exterior ECU (Electrical Control 
Unit). And a control device controls the bidirectional converter 3 10 to supply the power accumulated 
in the capacitor C2 to DC power supply B, when the electrical potential difference Vcp of the both 
ends of a capacitor C2 is higher than the output voltage Vb of DC power supply B. 
[0012] 

Thus, when the power more than a predetermined electrical potential difference is accumulated in 
the capacitor formed in the input side of the inverter of motorised equipment at the time of a halt of a 
hybrid car or an electric vehicle, the so-called charge back who supplies the accumulated power to 
DC power supply is performed (refer to the patent No. 3097482 official report). 
[0013] 

[Patent reference 1] 

The patent No. 3097482 official report 

[0014] 

[Problem(s) to be Solved by the Invention] 

However, the charge back of the power accumulated at the capacitor also when the electrical 
potential difference of the both ends of a capacitor was slightly higher than the output voltage of DC 
power supply in order to supply the power accimiulated in the capacitor when the electrical potential 
difference of the both ends of the capacitor by which the conventional charge back's approach was 
formed in the input side of an inverter was higher than the output voltage of DC power supply to DC 
power supply will be carried out at DC power supply. That is, also when the charge back of the 
power which can be used effectively cannot be carried out at DC power supply, there is a problem 
that actuation which carries out the charge back of the power accumulated in tihe capacitor at DC 
power supply is performed. 
[0015] 

And when the power accumulated in the capacitor cannot use effectively in DC power supply, it is 

desirable to discharge the power accumulated in the capacitor firom the safety aspect. 

[0016] 

Moreover, in order to carry out the charge back of the power accumulated in the capacitor at DC 
power supply, it is necessary to drive the NPN transistor of a bidirectional converter but, and it is 
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necessary to control so that the current which controls generation of heat in an NPN transistor, and 
flows to an NPN transistor from a viewpoint from which an NPN transistor is protected in this case 
does not turn into an overcurrent. 
[0017] 

Then, it is made in order that this invention may solve this problem, and that piupose is offering the 
motorised equipment which performs the accumulated charge back or discharge of power exactly. 
[0018] 

Moreover, another purpose of this invention is offering the motorised equipment which performs the 

charge back or discharge of power accumulated while protecting the converter. 

[0019] 

Furthermore, another purpose of this invention is offering the control approach of motorised 
equipment of performing the accumulated charge back or discharge of power exactly. 
[0020] 

Furthermore, another purpose of this invention is offering the control approach of motorised 
equipment of performing the charge back or discharge of power accimiulated while protecting the 
converter. 
[0021] 

Furthermore, another purpose of this invention is offering the record medium which recorded the 
program for making a computer perform control of the motorised equipment which performs the 
accumulated charge back or discharge of power exactly and in which computer read's is possible, 
[0022] 

Furthermore, another purpose of this invention is offering the record medium which recorded the 
program for making a computer perform control of the motorised equipment which performs the 
charge back or discharge of power accumulated while protecting the converter and in which 
computer read's is possible. 
[0023] 

[The means for solving a technical problem and an effect of the invention] 

According to this invention, motorised equipment is equipped with a capacitor, DC power supply, an 
electrical-potential-difference converter, and a control unit. A capacitor is connected to the input side 
of the inverter which drives a motor. DC power supply output direct current voltage. An electrical- 
potential-difference transducer changes an electrical potential difference between DC power supply 
and a capacitor, and supplies the changed electrical potential difference to a capacitor or DC power 
supply. According to a system off signal, when the 1st condition is satisfied, a control device 
controls an electrical-potential-difference transducer so that the power accumulated in the capacitor 
is supplied to DC power supply, and when the 2nd condition is satisfied, it controls an electrical- 
potential-difference transducer so that the power accumulated in the capacitor discharges. 
[0024] 

Preferably, the remaining capacity of DC power supply is below the specified quantity, and the 1st 
condition is that the relation between the electrical potential difference of the both ends of a 
capacitor and the output voltage of DC power supply fulfills the 3rd condition. Moreover, the 2nd 
condition is that the remaining capacity of DC power supply is larger than the specified quantity, or 
that the relation between the electrical potential difference of the both ends of a capacitor and the 
output voltage of DC power supply fulfills the 4th condition. 
[0025] 

Preferably, the 3rd condition is that the electrical-potential-difference difference which subtracted 
the output voltage of DC power supply from the electrical potential difference of the both ends of a 
capacitor is beyond a predetermined value. Moreover, the 4th condition is that the electrical- 
potential-difference difference which subtracted the output voltage of DC power supply from the 
electrical potential difference of the both ends of a capacitor is smaller than a predetermined value. 
[0026] 

Preferably, an electrical-potential-difference transducer contains the upper arm which consists of the 
switching element which switches a direct current, and a bottom arm. And when the relation between 
the electrical potential difference of the both ends of a capacitor and the output voltage of DC power 
supply fulfills the 3rd condition, a control device determines the on-duty of a switching element 
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according to the electrical-potential-difference difference which subtracted the output voltage of DC 
power supply from the electrical potential difference of the both ends of a capacitor, and carries out 
switching control of the upper arm using the determined on-duty. 
[0027] 

Preferably, when the electrical-potential-difference difference which subtracted the output voltage of 
DC power supply from the electrical potential difference of the both ends of a capacitor is below a 
reference value, a control device holds on-duty uniformly, carries out switching control of the upper 
arm, if the electrical-potential-difference difference which subtracted the output voltage of DC 
power supply from the electrical potential difference of the both ends of a capacitor exceeds a 
reference value, they will decrease in number on-duty, and it carries out switching control of the 
upper arm. 
[0028] 

Preferably, when the temperature of a switching element is below predetermined temperature, if 
switching control of the upper arm is carried out on a predetermined frequency and the temperature 
of a switching element exceeds predetermined temperature, a control device will lower a frequency 
and will carry out switching control of the upper arm. 
[0029] 

Preferably, if the temperature of a switching element exceeds another predetermined temperature 
higher than predetermined temperature, control devices will decrease in number the on-duty of 
switching according to the temperature of a switching element, and will carry out switching control 
of the upper arm. 
[0030] 

Preferably; an electrical-potential-difference transducer contains the upper arm which consists of the 
switching element which switches a direct current, and a bottom arm. And when the relation between 
the electrical potential difference of the both ends of a capacitor and the output voltage of DC power 
supply fulfills the 3rd condition, a control device holds the on-duty of a switching element to 100%, 
and controls an upper arm. 
[0031] 

Preferably, a predetermined value is determined according to the 2nd electric energy which can be 
supplied to DC power supply from the 1st electric energy or capacitor which can charge DC power 
supply. 
[0032] 

Preferably, a predetermined value is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0033] 

Preferably, the specified quantity is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd larger value than tiie 1st value according to the 1st electric energy. 

[0034] 

Preferably, the remaining capacity of DC power supply is below the specified quantity, and the 1st 
condition is that the on-duty of an electrical-potential-difference transducer is smaller than 
predetermined duty. Moreover, the 2nd condition is that the remaining capacity of DC power supply 
is larger than the specified quantity, or that on-duty is more than predetermined duty. 
[0035] 

Preferably, the 2nd condition is that the remaining capacity of DC power supply is larger than the 

specified quantity, or that on-duty is 100%. 

[0036] 

Preferably, when the 1st condition is satisfied, a control device controls an electrical-potential- 
difference converter, making on-duty increase so that the power accumulated in the capacitor is 
supplied to DC power supply. 
[0037] 

A control device makes on-duty increase preferably by reducing the electrical-potential-difference 

command value of the output voltage of an electrical-potential-difference transducer. 

[0038] 
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A control device makes on-duty increase at a predetermined rate preferably. 

Preferably, predetermined on-duty is determined according to the 2nd electric energy which can be 
supplied to DC power supply from the 1st electric energy or capacitor which can charge DC power 
supply. 
[0039] 

Preferably, predetermined on-duty is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0040] 

Preferably, predetermined on-duty is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd value smaller than the 1st value according to the 1st electric energy. 

[0041] 

According to this invention, moreover, the control approach of motorised equipment It is the control 
approach of motorised equipment of driving a motor. Motorised equipment The DC power supply 
which output direct current voltage, and the capacitor connected to the input side of the inverter 
which drives a motor, It has the electrical-potential-difference converter which changes an electrical 
potential difference between DC power supply and a capacitor. The control approach The 1st step 
which receives the system off signal for turning off the system of motorised equipment, the 2nd step 
which judges whether which conditions are satisfied among the 1st and 2nd conditions, and when the 
1st condition is satisfied, The 3rd step which controls an electrical-potential-difference transducer so 
that the power accumulated in the capacitor is supplied to DC power supply, and the 4th step which 
controls an electrical-potential-difference transducer so that the power accumulated in the capacitor 
discharges, when the 2nd condition is satisfied are included. 
[0042] 

The 1 st substep to which the 2nd step detects the remaining capacity of DC power supply preferably. 
The 2nd substep which detects the electrical potential difference of the both ends of a capacitor, and 
the output voltage of DC power supply. The 3rd substep which detects the electrical-potential- 
difference difference which subtracted the output voltage of DC power supply from the electrical 
potential difference of the both ends of a capacitor. The 4th substep judged as the 1st condition being 
satisfied when the detected remaining capacity is below the specified quantity and the electrical- 
potential-difference difference which subtracted the output voltage of DC power supply from the 
electrical potential difference of the both ends of a capacitor is beyond a predetermined value. When 
the remaining capacity of DC power supply is larger than the specified quantity, or when the 
electrical-potential-difference difference which subtracted the output voltage of DC power supply 
from the electrical potential difference of the both ends of a capacitor is smaller than a predetermined 
value, the 5th substep judged as the 2nd condition being satisfied is included. 
[0043] 

Preferably, an electrical-potential-difference transducer contains the upper arm which consists of the 

switching element which switches a direct current, and a bottom arm. 

[0044] 

The 3rd step of the control approach contains the 6th substep which determines the on-duty of a 
switching element according to an electrical-potential-difference difference, and the 7th substep 
which carries out switching control of the upper arm using the determined on-duty. 
[0045] 

The step it is determined that will hold on-duty uniformly when the electrical-potential-difference 
difference to which the 6th substep subtracted the output voltage of DC power supply from the 
electrical potential difference of the both ends of a capacitor preferably is below a reference value, 
and when an electrical-potential-difference difference exceeds a reference value, the step which 
determines that on-duty will decrease with the increment in the electrical-potential-difference 
difference which subtracted the output voltage of DC power supply from the electrical potential 
difference of the both ends of a capacitor is included. 
[0046] 

Preferably, the 7th substep contains the step which carries out switching control of the upper arm on 
a predetemiined frequency when the temperature of a switching element is below predetermined 
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temperature, and the step which lowers a frequency and carries out switching control of the upper 

arm when the temperature of a switching element exceeds predetermined temperature. 

[0047] 

The step which decreases the on-duty of switching according to the temperature of a switching 
element, and carries out switching control of the upper arm when exceeding another [ with the 
temperature of a switching element higher / the 7th substep / than predetermined temperature ] 
desirable predetermined temperature is included further. 
[0048] 

Preferably, an electrical-potential-difference transducer contains the upper arm which consists of the 

switching element which switches a direct current, and a bottom arm. 

[0049] 

The 3rd step of the control approach contains the 6th substep which determines the on-duty of a 
switching element to 100%, and the 7th substep which carries out switching control of the upper arm 
using the determined on-duty, 
[0050] 

Preferably, a predetermined value is determined according to the 2nd electric energy which can be 
supplied to DC power supply from the 1st electric energy or capacitor which can charge DC power 
supply. 
[0051] 

Preferably, a predetermined value is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0052] 

Preferably, the specified quantity is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd larger value than ttie 1st value according to the 1st electric energy. 

[0053] 

The 1st substep to which the 2nd step detects the remaining capacity of DC power supply preferably. 
The 2nd substep which detects the on-duty of an electrical-potential-difference transducer, and the 
detected remaining capacity are below the specified quantity. And when the 3rd substep judged as 
the 1st condition being satisfied when on-duty is smaller than predetermined duty, and the remaining 
capacity of DC power supply are larger than the specified quantity. Or when on-duty is more than 
predetermined duty, the 4tib substep judged as the 2nd condition being satisfied is included. 
[0054] 

Preferably, making on-duty increase, the 3rd step controls an electrical-potential-difference converter 

so that the power accimiulated in the capacitor is supplied to DC power supply. 

[0055] 

The 5th substep to which the 3rd step detects the electrical potential difference of the both ends of a 
capacitor preferably, The 6th substep which is reduced rather than the electrical potential difference 
of the both ends which detected the electrical-potential-difference command value of an electrical- 
potential-difference transducer at the 5th substep, and controls an electrical-potential-difiference 
transducer based on the reduced electrical-potential-difference command value. The 7th substep 
which repeats the 5th and 6th substeps is included until on-duty turns into predetermined duty. 
[0056] 

Preferably, the 3rd step contains the 5th substep which detects the initial value of the electrical- 
potential-difference command value of the electrical-potential-difference transducer when receiving 
a system off signal, and the 6th substep which controls an electrical-potential-difference transducer 
while reducing an electrical-potential-difference command value at a predetermined rate from initial 
value to a final value. And a final value is an electrical-potential-difference command value in case 
on-duty turns into predetermined on-duty. 
[0057] 

Preferably, the 3rd step contains the 5th substep which detects the initial value of the on-duty of the 
electrical-potential-difference transducer when receiving a system off signal, and the 6th substep 
which is made to increase on-duty at a predetermined rate from initial value to predetermined on- 
duty, and controls an electrical-potential-difference transducer. 
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[0058] 

Preferably, when the 4th substep has the remaining capacity of DC power supply larger than the 
specified quantity, or when on-duty is 100%, it judges with the 2nd condition being satisfied. 
[0059] 

Preferably, predetermined on-duty is determined according to the 2nd electric energy which can be 
supplied to DC power supply jfrom the 1st electric energy or capacitor which can charge DC power 
supply. 
[0060] 

Preferably, predetermined on-duty is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1 st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0061] 

Preferably, predetermined on-duty is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd value smaller than the 1st value according to the 1st electric energy. 

[0062] 

Furthermore, the record medium which recorded the program for making a computer perform control 
of the motorised equipment which drives a motor according to this invention and in which computer 
read is possible The DC power supply which output direct current voltage, and the capacitor 
connected to the input side of the inverter which drives a motor. It is the record mediizm which 
recorded the program for making a computer perform control of motorised equipment equipped with 
the electrical-potential-difference converter which ch2mges an electrical potential difference between 
DC power supply and a capacitor and in which computer read is possible. The 1st step which 
receives the system off signal for turning off the system of motorised equipment, the 2nd step which 
judges whether which conditions are satisfied among the 1st and 2nd conditions, and when the 1st 
condition is satisfied, The 3rd step which controls an electrical-potential-difference converter so that 
the power accumulated in the capacitor is supplied to DC power supply, and when the 2nd condition 
is satisfied. It is the record medivmi which recorded the program for making a computer perform the 
4th step which controls an electrical-potential-difference converter so that the power accumulated in 
the capacitor discharges and in which computer read is possible. 
[0063] 

The 1st substep to which the 2nd step detects the remaining capacity of DC power supply preferably. 
The 2nd substep which detects the electrical potential difference of the both ends of a capacitor, and 
the output voltage of DC power supply. The 3rd substep which detects the electrical-potential- 
difference difference which subtracted the output voltage of DC power supply from the electrical 
potential difference of the both ends of a capacitor, When the remaining capacity detected at the 3rd 
substep is below the specified quantity and the electrical-potential-difference difference which 
subtracted the output voltage of DC power supply from the electrical potential difference of the both 
ends of a capacitor is beyond a predetermined value, When the 4th substep judged as the 1st 
condition being satisfied and the remaining capacity of DC power supply are larger than the 
specified quantity. Or when the electrical-potential-difference difference which subtracted the output 
voltage of DC power supply from the electrical potential difference of the both ends of a capacitor is 
smaller than a predetermined value, the 5th substep judged as the 2nd condition being satisfied is 
included. 
[0064] 

Preferably, an electrical-potential-difference transducer contains the upper arm which consists of the 
switching element which switches a direct current, and a bottom arm. The 3rd step of a program 
contains the 6th substep which determines the on-duty of a switching element according to the 
electrical -potential-difference difference which subtracted the output voltage of DC power supply 
from the electrical potential difference of the both ends of a capacitor, and the 7th substep which 
carries out switching control of the upper arm using the on-duty determined at the 6th substep, 
[0065] 

When the electrical-potential-difference difference which subtracted the output voltage of DC power 
supply from the electrical potential difference of the step it is determined that will hold on-duty 
uniformly when the electrical-potential-difference difference to which the 6th substep subtracted the 
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output voltage of DC power supply from the electrical potential difference of the both ends of a 
capacitor preferably is below a reference value, and the both ends of a capacitor exceeds a reference 
value, the step which determines that on-duty will decrease with the increment in the electrical- 
potential-difference difference which subtracted the output voltage of DC power supply from the 
electrical potential difference of the both ends of a capacitor is included. 
[0066] 

Preferably, the 7th substep contains the step which carries out switching control of the upper arm on 
a predetermined frequency when the temperature of a switching element is below predetermined 
temperature, and the step which lowers a frequency and carries out switching control of the upper 
arm when the temperature of a switching element exceeds predetermined temperature. 
[0067] 

The step which decreases the on-duty of switching according to the temperature of a switching 
element, and carries out switching control of the upper arm when exceeding another [ with the 
temperature of a switching element higher / the 7th substep / than predetermined temperature ] 
desirable predetermined temperature is included ftirther. 
[0068] 

Preferably, an electrical-potential-difference transducer contains the upper arm which consists of the 

switching element which switches a direct cmrent, and a bottom arm. 

[0069] 

The 3rd step of a program contains the 6th substep which determines the on-duty of a switching 
element to 100%, and the 7th substep which carries out switching control of the upper arm using the 
determined on-duty. 
[0070] 

Preferably, a predetermined value is determined according to the 2nd electric energy which can be 
supplied to DC power supply from the 1st electric energy or capacitor which can charge DC power 
supply. 
[0071] 

Preferably, a predetermined value is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1 st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0072] 

Preferably, the specified quantity is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd larger value than the 1st value according to the 1st electric energy. 

[0073] 

The 1st substep to which the 2nd step detects the remaining capacity of DC power supply preferably, 
The remaining capacity detected at the 2nd substep which detects the on-duty of an electrical- 
potential-difference ^transducer, and the 2nd substep is below the specified quantity. And when the 
3rd substep judged as the 1st condition being satisfied when on-duty is smaller than predetermined 
duty, and the remaining capacity of DC power supply are larger than the specified quantity. Or when 
on-duty is more than predetermined duty, the 4th substep judged as the 2nd condition being satisfied 
is included. 
[0074] 

Preferably, making on-duty increase, the 3rd step controls an electrical-potential-difference converter 

so that the power accumulated in the capacitor is supplied to DC power supply. 

[0075] 

The 5th substep to which the 3rd step detects the electrical potential difference of the both ends of a 
capacitor preferably, The 6th substep which is reduced rather than the electrical potential difference 
of the both ends which detected the electrical-potential-difference command value of an electrical- 
potential-difference transducer at the 5th substep, and controls an electrical-potential-difference 
transducer based on the reduced electrical-potential-difference command value. The 7th substep 
which repeats the 5th and 6th substeps is included until on-duty tums into predetermined duty. 
[0076] 

Preferably, the 3rd step contains the 5th substep which detects the initial value of the electrical- 
potential-difference command value of the electrical-potential-difference transducer when receiving 
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a system off signal, and the 6th substep which controls an electrical-potential-difference transducer 
while reducing an electrical-potential-difference command value at a predetermined rate from initial 
value to a final value. And a final value is an electrical-potential-difference command value in case 
on-duty turns into predetermined on-duty. 
[0077] 

-Preferably, the 3rd step contains the 5th substep which detects the initial value of the on-duty of the 
electrical-potential-difference transducer when receiving a system off signal, and the 6th substep 
which is made to increase on-duty at a predetermined rate from initial value to predetermined on- 
duty, and controls an electrical-potential-difference transducer. 
[0078] 

Preferably, when the 4th substep has the remaining capacity of DC power supply larger than the 
specified quantity, or when on-duty is 100%, it judges with the 2nd condition being satisfied. 
[0079] 

Preferably, predetermined on-duty is determined according to the 2nd electric energy which can be 
supplied to DC power supply from the 1st electric energy or capacitor which can charge DC power 
supply. 
[0080] 

Preferably, predetermined on-duty is determined according to the 2nd electric energy, when the 2nd 
electric energy is smaller than the 1 st electric energy, and when the 2nd electric energy is beyond the 
1st electric energy, it is determined according to the 1st electric energy. 
[0081] 

Preferably, predetermined on-duty is set as the 1st value according to the 2nd electric energy, and is 

set as the 2nd value smaller than the 1st value according to the 1st electric energy. 

[0082] 

According to this invention, by judging whether the charge back of the power accumulated in the 
capacitor connected to the input side of the inverter which drives a motor should be carried out at DC 
power supply, or it should discharge according to the 1st and 2nd conditions, it charge-backs or the 
power accumulated in the capacitor according to that judgment result discharges. 
[0083] 

Therefore, according to this invention, the charge back or discharge of power accxmiulated in the 

capacitor can be performed exactly. 

[0084] 

Moreover, it opts for the charge back or discharge of power accumulated in the capacitor according 
to the relation between the electrical potential difference of the both ends of a capacitor, and the 
output voltage of DC power supply. 
[0085] 

Therefore, according to this invention, the charge back or discharge can be performed correctly. 
[0086] 

Furthermore, it opts for the charge back or discharge of power accvunulated in the capacitor 

according to the on-duty of an electrical-potential-difference transducer. 

[0087] 

Therefore, according to this invention, even if there is no electrical-potential-difference detector 
which detects the electrical potential difference of the both ends of a capacitor, it can charge-back or 
the power accumulated in the capacitor can be discharged. 

[0088] 

Furthermore, when it charge-backs or the power accmnulated in the capacitor discharges, the 
temperature rise in an electrical-potential-difference converter is controlled, and it is controlled so 
that an overcurrent does not flow to an electrical-potential-difference converter. 
[0089] 

Therefore, according to this invention, protecting an electrical-potential-difference transducer, it can 

charge-back or the power accumulated in the capacitor can be discharged. 

[0090] 

[Embodiment of the Invention] 

It explains to a detail, referring to a drawing about the gestalt of operation of this invention. In 
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addition, the same sign is given to the same or a considerable part among drawing, and the 

explanation is not repeated. 

[0091] 

[The gestalt 1 of operation] 

With reference to drawing 1 , the motorised equipment 100 by the gestalt 1 of implementation of this 
invention is equipped with DC power supply B, voltage sensors lOA and 13, thermo sensors lOB and 
1 1, the system relays SRI and SR2, capacitors CI and C2, the pressure-up converter 12, inverters 14 
and 31, current sensors 18, 24, and 28, and a control imit 30. 
[0092] 

AC motors Ml and M2 are the drive motors for generating the torque for driving the driving wheel 
of a hybrid car or an electric vehicle. Or these motors may be made to be built into a hybrid car as a 
thing which operates as a motor to an engine, for example, can perform engine starting so that it may 
have the function of the generator driven with an engine. 
[0093] 

The pressure-up converter 12 contains a reactor LI, NPN transistors Ql and Q2, and diodes Dl and 
D2. a reactor LI — on the other hand, an edge is connected to power-source Rhine of DC power 
supply B, and an another side edge is connected between the midpoint of NPN transistor Ql and 
NPN transistor Q2, i.e., the emitter of NPN transistor Ql, and the collector of NPN transistor Q2. 
NPN transistors Ql and Q2 are connected to a serial between power-source Rhine and an earth line. 
And the collector of NPN transistor Ql is connected to power-source Rhine, and the emitter of NPN 
transistor Q2 is connected to an earth line. Moreover, between the collector emitters of each NPN 
transistors Ql and Q2, the diodes Dl and D2 which pass a current from an emitter side to a collector 
side are arranged, respectively. 
[0094] 

An inverter 14 consists of U phase arm 15, V phase arm 16, and W phase arm 17. U phase arm 15, V 
phase arm 16, and W phase arm 17 are formed in juxtaposition between power-source Rhine and an 
earth line. 
[0095] 

U phase arm 15 consists of NPN transistors Q3 and Q4 by which the series coimection was carried 
out, V phase arm 16 consists of NPN transistors Q5 and Q6 by which the series connection was 
carried out, and W phase arm 17 consists of NPN transistors Q7 and Q8 by which the series 
connection was carried out. Moreover, between the collector emitters of each NPN transistors Q3- 
Q8, the diodes D3-D8 which pass a current are connected to the collector side from the emitter side, 
respectively. 
[0096] 

The midpoint of each phase arm is connected to each **** of each phase coil of AC motor Ml. That 
is, AC motor Ml is the permanent magnet motor of a three phase circuit, common connection of the 
end of three coils, U, V, and W phase, is made, it is constituted at the middle point, the other end of 
V phase coil is connected to the midpoint of NPN transistors Q5 and Q6, and the other end of W 
phase coil is connected to the midpoint of NPN transistors Q7 and Q8 for the other end of U phase 
coil at the midpoint of NPN transistors Q3 and Q4, respectively. In addition, as a motor, it caimot be 
overemphasized that various well-known motor systems, for example, a DC motor, an alternating 
current induction motor, etc. may be replaced besides the permanent magnet motor of a three phase 
circuit. 
[0097] 

An inverter 31 consists of the same configuration as an inverter 14. And the midpoint of each phase 
arm of an inverter 31 is connected to each **** of each phase coil of AC motor M2. Namely, AC 
motor M2 is also the permanent magnet motor of a three phase circuit as well as AC motor Ml. 
Common connection of the end of three coils, U, V, and W phase, is made, and it is constituted at the 
middle point. The other end of U phase coil to the midpoint of NPN transistors Q3 and Q4 of an 
inverter 3 1 The other end of V phase coil is connected to the midpoint of NPN transistors Q5 and Q6 
of an inverter 31, and the other end of W phase coil is connected to the midpoint of NPN transistors 
Q7 and Q8 of an inverter 31, respectively. 
[0098] 
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DC power supply B consist of rechargeable batteries, such as nickel hydrogen or a lithium ion. 
Voltage sensor lOA detects the electrical potential difference Vb outputted from DC power supply 
B, and outputs the detected electrical potential difference Vb to a control unit 30. Thermo-sensor 
lOB detects the temperature Tb of DC power supply B, and outputs the detected temperature Tb to a 
control unit 30. The system relays SRI and SR2 are turned on / turned off by the signal SE from a 
control unit 30, The system relays SRI and SR2 are turned on by the signal SE of H (logic yes) level 
from a control device 30, and, more specifically, are turned off by the signal SE of L (logic low) 
level from a control device 30. 
[0099] 

A capacitor CI graduates the direct current voltage supplied from DC power supply B, and supplies 

the graduated direct current voltage to the pressure-up converter 12. 

[0100] 

A thermo sensor 1 1 detects the temperature Tc of the pressure-up converter 12, and outputs the 

detected temperature Tc to a control unit 30. 

[0101] 

The pressure-up converter 12 carries out the pressure up of the direct current voltage supplied from 
the capacitor CI, and supplies it to a capacitor C2. If Signal PWU is received from a control device 
30, with Signal PWU, the pressure-up converter 12 will carry out the pressure up of the direct 
current voltage according to the period when NPN transistor Q2 was turned on, and, more 
specifically, will supply it to a capacitor C2. In this case, NPN transistor Ql is turned off by Signal 
PWU, 
[0102] 

Moreover, if Signal PWD is received from a control device 30, the pressure-up converter 12 will 
lower the pressure of the direct current voltage supplied from the inverter 14 (or 31) through the 
capacitor C2, and will charge DC power supply B. 
[0103] 

A capacitor C2 receives the direct current voltage from the pressure-up converter 12 through nodes 
Nl and N2. And a capacitor C2 graduates the received direct cxirrent voltage, and supplies the 
graduated direct current voltage to an inverter 14 (or 31). A voltage sensor 13 is the electrical 
potential difference Vcp (that is, it is equivalent to the input voltage to the output voltage = inverters 
14 and 31 of the pressure-up converter 12.) of the both ends of a capacitor C2. It is below the same. 
It detects and the detected electrical potential difference Vcp is outputted to a control unit 30. 
[0104] 

If direct current voltage is supplied from a capacitor C2, an inverter 14 will change direct current 
voltage into altemating voltage based on the signal PWMIl from a control imit 30, and will drive AC 
motor Ml. This drives AC motor Ml so that the torque specified with the torque command value 
TRl may be generated. Moreover, at the time of regenerative braking of the hybrid car or electric 
vehicle in which motorised equipment 100 was carried, an inverter 14 changes into direct current 
voltage the altemating voltage which AC motor Ml generated based on the signal PWMCl from a 
control unit 30, and supplies the changed direct current voltage to the pressure-up converter 12 
through a capacitor C2. 
[0105] 

If direct current voltage is supplied from a capacitor C2, an inverter 3 1 will change direct current 
voltage into altemating voltage based on the signal PWMI2 from a control unit 30, and will drive AC 
motor M2. This drives AC motor M2 so that the torque specified with the torque command value 
TR2 may be generated. Moreover, at the time of regenerative braking of the hybrid car or electric 
vehicle in which motorised equipment 100 was carried, an inverter 31 changes into direct current 
voltage the altemating voltage which AC motor M2 generated based on the signal PWMC2 from a 
control unit 30, and supplies the changed direct current voltage to the pressure-up converter 12 
through a capacitor C2. 
[0106] 

In addition, with regenerative braking said here, it includes braking accompanied by a regeneration 
generation of electrical energy when there is foot-brake actuation by the driver who drives a hybrid 
car or an electric vehicle, and decelerating a car, carrying out a regeneration generation of electrical 
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energy in turning off an accelerator pedal during transit, although a foot brake is not operated (or 

termination of acceleration). 

[0107] 

A current sensor 18 detects the current BCRT when carrying out the charge and discharge of DC 
power supply B, and outputs the detected current BCRT to a control unit 30. A current sensor 24 
detects the motor current MCRTl which flows to AC motor Ml, and outputs the detected motor 
current MCRTl to a control unit 30. Moreover, a current sensor 28 detects the motor cvirrent 
MCRT2 which flows to AC motor M2, and outputs the detected motor current MCRT2 to a control 
unit 30. 
[0108] 

A control unit 30 receives the torque command values TRl and TR2 and the motor rotational 
frequencies MRNl and MRN2 from ECU prepared outside, receives an electrical potential 
difference Vb from voltage sensor lOA, receives output voltage Vcp from a voltage sensor 13, 
receives the motor current MCRTl from a current sensor 24, and receives the motor current MCRT2 
from a current sensor 28. And a control imit 30 generates the signal PWMIl for carrying out 
switching control of NPN transistors Q3-Q8 of an inverter 14, when an inverter 14 drives AC motor 
Ml by the approach of mentioning later based on output voltage Vcp, the motor current MCRTl, 
and the torque command value TRl, and it outputs the generated signal PWMIl to an inverter 14. 
[0109] 

Moreover, a control unit 30 generates the signal PWMI2 for carrying out switching control of NPN 
transistors Q3-Q8 of an inverter 31, when an inverter 31 drives AC motor M2 by the approach of 
mentioning later based on output voltage Vcp, the motor current MCRT2, and the torque command 
value TR2, and it outputs the generated signal PWMI2 to an inverter 31. 
[0110] 

Furthermore, when, as for a control device 30, an inverter 14 (or 31) drives AC motor Ml (or M2), 
An electrical potential difference Vb, output voltage Vcp, the torque command value TRl (or TR2), 
And the signal PWU for carrying out switching control of NPN transistors Ql and Q2 of the 
pressure-up converter 12 by the approach of mentioning later based on the motor engine speed 
MRNl (or MRN2) is generated, and the generated signal PWU is outputted to the pressure-up 
converter 12. 
[0111] 

Furthermore, if a hybrid car or an electric vehicle receives the signal which shows that it went into 
regenerative-braking mode from Exterior ECU, a control device 30 will generate the signal 1 and 
PWMC 2 for changing into direct current voltage the altemating voltage generated with AC motors 
Ml or M2, will output the generated signal PWMCl to an inverter 14, and will output a signal 
PWMC2 to an inverter 31. In this case, switching control of NPN transistors Q4, Q6, and Q8 of 
inverters 14 and 31 is carried out by the signal 1 and PWMC 2. That is, when generating electricity 
with U phase of AC motors Ml and M2, NPN transistors Q6 and Q8 are tumed on, when generating 
electricity with V phase, NPN transistors Q4 and Q8 are tumed on, and when generating electricity 
with W phase, NPN transistors Q4 and Q6 are tumed on. Thereby, an inverter 14 changes into direct 
current voltage the altemating voltage generated with AC motor Ml, supplies it to the pressure-up 
converter 12, and an inverter 31 changes into direct current voltage the altemating voltage generated 
with AC motor M2, and it supplies it to the pressure-up converter 12. 
[0112] 

Furthermore, if a hybrid car or an electric vehicle receives the signal which shows that it went into 
regenerative-braking mode from Exterior ECU, a control device 30 will generate the signal PWD for 
lowering the pressure of the direct current voltage supplied from inverters 14 or 31, and will output 
the generated signal PWD to the pressure-up converter 12. Thereby, the pressure of the altemating 
voltage which AC motors Ml or M2 generated is changed and lowered by direct current voltage, and 
it is supplied to DC power supply B. 
[0113] 

Furthermore, a control device 30 will receive the signal IGOFF which shows that the ignition key 
was tumed off from Exterior ECU, if the hybrid car or electric vehicle in which motorised equipment 
100 was carried is suspended. And if a control unit 30 receives Signal IGOFF, it is based on the 
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electrical potential difference Vcp from a voltage sensor 13, and an electrical potential difference Vb 
from voltage sensor lOA. An electrical potential difference Vcp detects the relation filled between 
electrical potential differences Vb, and responds to the detected relation. The pressure-up converter 
12 and inverters 14 or 31 are controlled to discharge the power which controlled the pressure-up 
converter 12 to carry out the charge back of the power accumulated in the capacitor C2 at DC power 
supply B, or was accumulated in the capacitor C2 to AC motors Ml or M2. 
[0114] 

In addition, when carrying out the charge back of the power accumulated in the capacitor C2 at DC 
power supply B, a control device 30 generates the signal PWB 1 for the pressure-up converter 12 to 
lower the pressure of the electrical potential difference Vcp of the both ends of a capacitor C2, and 
supply DC power supply B, and outputs it to the pressure-up converter 12. Moreover, when 
discharging the power accumulated in the capacitor C2 to AC motors Ml or M2, inverters 14 or 31 
generate the signal 1 1 and PWMD 12 for changing into alternating voltage the direct current voltage 
received from the capacitor C2 through nodes Nl and N2, and supplying AC motors Ml or M2, and 
a control device 30 outputs the generated signal 1 1 and PWMD 12 to inverters 14 and 31, 
respectively. 
[0115] 

The power accumulated in the capacitor C2 is later mentioned about the conditions and the detailed 

actuation in the gestalt 1 of operation in the case of charge-backing or discharging. 

[0116] 

Drawing 2 is the functional block diagram of the control device 30 shown in drawing 1 . With 
reference to drawing 2 , a control unit 30 includes the motor torque control means 301 and the 
electrical-potential-difference conversion control means 302. The motor torque control means 301 
The torque command value 1 and TR 2, the output voltage Vb of DC power supply B, It is based on 
the output voltage Vcp of the motor current 1 and MCRT 2, the motor engine speed 1 and MRN 2, 
and the pressxu'e-up converter 12. The signal PWU for turning on / turning off NPN transistors Ql 
and Q2 of the pressure-up converter 12 by the approach of mentioning later at the time of the drive 
of AC motors Ml or M2, The signal PWMIl for turning on / tuming off NPN transistors Q3-Q8 of 
an inverter 14, The signal PWMI2 for tuming on / tuming off NPN transistors Q3-Q8 of an inverter 
3 1 is generated, the generated signal PWU is outputted to the pressure-up converter 12, a signal 
PWMIl is outputted to an inverter 14, and a signal PWMI2 is outputted to an inverter 31. 
[0117] 

If a hybrid car or an electric vehicle receives the signal RGB which shows that it went into 
regenerative-braking mode from Exterior ECU at the time of regenerative braking, the electrical- 
potential-difference conversion control means 302 will generate the signal 1 and PWMC 2 for 
changing into direct current voltage the alternating voltage which AC motors Ml and M2 generated, 
and will output it to inverters 14 and 31, respectively. 
[0118] 

Moreover, if Signal RGE is received from Exterior ECU at the time of regenerative braking, the 
electrical-potential-difference conversion control means 302 will generate the signal PWD for 
lowering tfie pressure of the direct current voltage supplied from inverters 14 and 31, and will output 
it to the pressure-up converter 12. Thus, since the pressvu:e-up converter 12 can also drop an 
electrical potential difference with the signal PWD for lowering the pressure of direct current 
voltage, it has the function of a bidirectional converter. 
[0119] 

Furthermore, if the signal IGOFF which shows that the ignition key was turned off is received from 
Exterior ECU, the electrical-potential-difference conversion control means 302 will calculate the 
remaining capacity of DC power supply B based on the temperature Tb from the addition value of 
the current BCRT from a current sensor 18, and thermo-sensor lOB, and will detect the relation 
which an electrical potential difference Vcp fills between electrical potential differences Vb based on 
the electrical potential difference Vcp from a voltage sensor 13, and the electrical potential 
difference Vb from voltage sensor lOA. And the electrical-potential-difference conversion control 
means 302 judges whether the charge back of the power accumulated in the capacitor C2 based on 
the relation of the electrical potential difference Vcp and electrical potential difference Vb which 
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were detected, and the remaining capacity of DC power supply B is carried out at DC power supply 
B, or it discharges to AC motors Ml or M2. And when it judges with carrying out the charge back, 
the electrical-potential-difference conversion control means 302 generates the signal PWB 1 for 
making DC power supply B carry out the charge back of the power accumulated in the capacitor C2, 
and outputs it to the pressure-up converter 12. Moreover, when it judges with making it discharge, 
the electrical-potential-difference conversion control means 302 generates the signal 1 1 and PWMD 
12 for making the power accumulated in the capacitor C2 discharge to AC motors Ml or M2, and 
outputs it to inverters 14 and 31, respectively. 
[0120] 

When carrying out the charge back of the power accumulated in the capacitor C2, the electrical- 
potential-difference conversion control means 302 drives the pressure-up converter 12 so that the 
current which controls generation of heat in NPN transistor Ql, and flows to NPN transistor Ql 
further based on the temperature Tc from a thermo sensor 1 1 may not tum into an overcurrent. 
[0121] 

Drawing 3 is the functional block diagram of the motor torque control means 301 shovra in drawing 
2 . With reference to drawing 3 , the motor torque control means 301 contains the phase voltage 
operation part 40 for motor control, the P WM signal transformation section 42 for inverters, the 
inverter input voltage command operation part 50, the feedback voltage command operation part 52, 
and the duty ratio transducer 54. 
[0122] 

The phase voltage operation part 40 for motor control receives the output voltage Vcp of the 
pressure-up converter 12, i.e., the input voltage to inverters 14 and 31, from a voltage sensor 13, 
receives the motor current 1 and MCRT 2 which flows to each phase of AC motors Ml and M2 from 
current sensors 24 and 28, and receives the torque command value 1 and TR 2 from Exterior ECU. 
And the phase voltage operation part 40 for motor control calculates the electrical potential 
difference impressed to the coil of each phase of AC motors Ml and M2 based on these signals 
inputted, and supplies the calculated result to the PWM signal transformation section 42 for 
inverters. The PWM signal transformation section 42 for inverters is based on the count result 
received from the phase voltage operation part 40 for motor control, generates the signal 1 and 
PWMI 2 which actually turns on / turns off each NPN transistors Q3-Q8 of inverters 14 and 31, and 
outputs the generated signal 1 and PWMI 2 to each NPN transistors Q3-Q8 of inverters 14 and 31, 
respectively. 
[0123] 

Thereby, switching control of each NPN transistors Q3-Q8 of inverters 14 and 31 is carried out, and 
they control the current passed to each phase of the altemating current motors Ml and M2 so that 
AC motors Ml and M2 may output the ordered torque. Thus, a motorised current is controlled and 
the motor torque according to the torque command value 1 and TR 2 is outputted. 
[0124] 

On the other hand, the inverter input voltage command operation part 50 calculates the optimum 
value of inverter input voltage (desired value), i.e., an electrical-potential-difference command, 
based on the torque command value 1 and TR 2 and the motor engine speed 1 and MRN 2, and 
outputs the calculated electrical-potential-difference command to the feedback voltage command 
operation part 52. 
[0125] 

Based on the electrical potential difference Vcp from a voltage sensor 13, and the electrical- 
potential-difference command from the inverter input voltage command operation part 50, the 
feedback voltage command operation part 52 calculates a feedback voltage command, and outputs 
the calculated feedback voltage command to the duty ratio transducer 54. 
[0126] 

The duty ratio transducer 54 calculates the duty ratio for setting the electrical potential difference 
Vcp from a voltage sensor 13 as a feedback voltage command from the feedback voltage command 
operation part 52 based on the electrical potential difference Vb (it is also called "battery voltage".) 
from voltage sensor lOA, and the feedback voltage command from the feedback voltage conmiand 
operation part 52, and generates the signal PWU for being based on the calculated duty ratio, and 
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turning on / turning off NPN transistors Ql and Q2 of the pressure-up converter 12. And the duty 
ratio transducer 54 outputs the generated signal PWU to NPN transistors Ql and Q2 of the pressure- 
up converter 12. 
[0127] 

In addition, since the power are recording in a reactor LI becomes large by enlarging on-duty of 
NPN transistor Q2 of the pressure-up converter 12 bottom, the output of the high voltage can be 
obtained more. On the other hand, the electrical potential difference of power-source Rhine falls by 
enlarging on-duty of upper NPN transistor Ql. Then, it is controllable in the electrical potential 
difference of power-sovu-ce Rhine by controlling the duty ratio of NPN transistors Ql and Q2 on the 
electrical potential difference of the arbitration more than the output voltage of DC power supply B. 
[0128] 

The conditions in the gestalt 1 of the operation at the time of making the conditions in the gestalt 1 of 
the operation at the time of making DC power supply B carry out the charge back of the power 
accumulated in the capacitor C2 and the power accumulated in the capacitor C2 discharge to AC 
motors Ml or M2 are explained. 
[0129] 

The conditions in the gestalt 1 of the operation at the time of making DC power supply B carry out 
the charge back of the power accumulated in the capacitor C2, 

(1) The ignition key is tumed off. 

(2) The remaining capacity of DC power supply B is below the specified quantity. 

(3) Electrical-potential-difference difference Vcp-Vb of the electrical potential difference Vcp of the 
both ends of a capacitor C2 and the output voltage Vb of DC power supply B is beyond the 
predetermined value alpha. 

It is that the conditions of ****** are fulfilled. 
[0130] 

Moreover, the conditions in the gestalt 1 of the operation at the time of making the power 
accumulated in the capacitor C2 discharge to AC motors Ml or M2, 

(4) The ignition key is tumed off. 

(5) Electrical-potential-difference difference Vcp-Vb of the electrical potential difference Vcp of the 
both ends of a capacitor C2 and the output voltage Vb of DC power supply B is smaller than the 
predetermined value alpha. 

(6) The system relays SRI and SR2 are tumed off. 
It is that the conditions of ****** are fulfilled. 
[0131] 

"The thing for which the ignition key is tumed off which is one condition in the charge back or 
discharge is fulfilled when a control imit 30 receives Signal IGOFF firom Exterior ECU. 
[0132] 

It is filled when "the thing for which the system relays SRI and SR2 are tumed ofT* which is one 
condition in discharge outputs a signal for a control unit 30 to turn off to the system relays SRI and 
SR2. 
[0133] 

It is judged when "it is that the remaining capacity of DC power supply B is below the specified 
quantity" one condition in the charge back calculates the cvirrent capacity SOC of DC power supply 
B (State Of Charge) based on the temperature Tb of the addition value which integrated the current 
BCRT fi-om a current sensor 18, and DC power supply B firom thermo-sensor lOB. 
[0134] 

The electrical-potential-difference conversion control means 302 integrates the current BCRT fi-om a 
current sensor 18, and, more specifically, presimies the current capacity SOC of DC power supply B 
based on the addition value. And by amending the integrated addition value with the temperature Tb 
firom thermo-sensor lOB, the electrical-potential-difference conversion control means 302 detects the 
remaining capacity of DC power supply B, and judges whether remaining capacity is below the 
specified quantity. 
[0135] 

It is based on the following reason that temperature amends the addition value which integrated the 
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current BCRT from a current sensor 18. The output voltage Vb and capacity SOC of DC power 
supply B fill the relation shown in drawing 4 . That is, the relation between output voltage Vb and 
capacity SOC changes with the temperature Tb of DC power supply B like curves kl-k3. Especially 
the electrical potential difference Vb in case capacity SOC turns into 20 - 80% of the amount of full 
charges and the relation with capacity SOC change with the temperature Tb of DC power supply B a 
lot. Therefore, the addition value which integrated Current BCRT Since the capacity which 
discharged from DC power supply B is meant when Current BCRT flows out of DC power supply B, 
and the capacity by which DC power supply B were charged is meant when Current BCRT is 
supplied to DC power supply B When the current capacity SOC presumed from the addition value 
goes into 20 - 80% of range of the amount of full charges, it is because temperature Tb needs to 
amend whether the presumed current capacity SOC is in which curve of curves kl-k3. In this case, 
since an addition value means the capacity by which charge and discharge were carried out to DC 
power supply B, it is equivalent to amending an addition value to amend the current capacity SOC 
presumed from the addition value with temperature Tb. 
[0136] 

The electrical-potential-difference conversion control means 302 holds the curves kl-k3 which show 
the relation of the electrical potential difference Vb and capacity SOC which are shown in drawing 
4 , integrates the current BCRT from a current sensor 18, amends the integrated addition value with 
temperature Tb, and calculates the remaining capacity of DC power supply B. And the electrical- 
potential-difference conversion control means 302 judges whether the calculated remaining capacity 
is below the specified quantity. 
[0137] 

Drawing 5 is the timing chart of the electrical potential difference Vcp from the ignition signal IG 
and voltage sensor 13 from Outside ECU, and the electrical potential difference Vb from voltage 
sensor lOA. The judgment approach of the conditions (5) in the case of discharging the power 
accumulated in the conditions in the case of carrying out the charge back of the power accumulated 
in the capacitor C2 with reference to drawing 5 (3) or a capacitor C2 is explained, if the ignition 
signal IG switches from ON to OFF to timing tl, and Signal IGOFF is received from Exterior ECU 
namely,, the electrical-potential-difference conversion control means 302 will judge whether the 
electrical potential difference Vcp from a voltage sensor 13 fills the relation of a degree type 
between the electrical potential differences Vb from voltage sensor lOA. 
[0138] 
[Equation 1] 

Vcp-Vb^a -(1) 



[0139] 

That is, the electrical-potential-difference conversion control means 302 judges whether electrical- 
potential-difference difference Vcp-Vb of an electrical potential difference Vcp and an electrical 
potential difference Vb is beyond the predetermined value alpha. And when electrical-potential- 
difference difference Vcp-Vb is beyond the predetermined value alpha, the electrical-potential- 
difference conversion control means 302 generates the signal PWB 1 for carrying out the charge 
back of the power accumulated in the capacitor C2 at DC power supply B, and outputs it to the 
pressure-up converter 12. That is, from timing tl before timing t2, an electrical potential difference 
Vcp generates a signal PWB 1, and outputs the electrical-potential-difference conversion control 
means 302 to the pressure-up converter 12. In addition, the electrical-potential-difference conversion 
control means 302 stops inverters 14 and 31 in this case. 
[0140] 

Moreover, when electrical-potential-difference difference Vcp-Vb is smaller than the predetermined 
value alpha, the electrical-potential-difference conversion control means 302 generates the signal 1 1 
and PWMD 12 for discharging the power accimiulated in the capacitor C2 to AC motors Ml or M2, 
and outputs it to inverters 14 and 31, respectively. Namely, from timing t2 before timing t3, the 
electrical-potential-difference conversion control means 302 generates a signal 1 1 and PWMD 12, 
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and outputs it to inverters 14 and 31, respectively. In addition, the electrical-potential-difference 

conversion control means 302 stops the pressure-up converter 12 in this case. 

[0141] 

Here, the predetermined value alpha is determined as extent which cannot use effectively the power 
accumulated in the capacitor C2. Moreover, it may be determined that the predetermined value alpha 
will be equivalent to the error of voltage sensor lOA and a voltage sensor 13. 
[0142] 

In addition, the electrical-potential-difference conversion control means 302 is for carrying out the 
charge back only of the power with which having decided to carry out the charge back at DC power 
supply B can use effectively the power accumulated in the capacitor C2 at DC power supply B, when 
the electrical potential difference Vcp of the both ends of a capacitor C2 judges with it being beyond 
the predetermined value alpha rather than the output voltage Vb of DC power supply B. 
[0143] 

Thus, the electrical potential difference Vcp of the both ends of a capacitor C2 carries out the charge 
back of the power acciunulated in the capacitor C2 when it was beyond the predetermined value 
alpha from the output voltage Vb of DC power supply B at DC power supply B, and the electrical- 
potential-difference conversion control means 302 discharges the power accumulated in the 
capacitor C2 to AC motors Ml or M2, when electrical-potential-difference difference Vcp-Vb of an 
electrical potential difference Vcp and output voltage Vb is smaller than the predetermined value 
alpha. 
[0144] 

Although NPN transistor Ql of the pressure-up converter 12 is made to tum on / turn off when 
carrying out the charge back of the power accumulated in the capacitor C2 at DC power supply B 
Since the switching loss in NPN transistor Ql is large and calorific value also has it when tiie 
frequency which makes NPN transistor Ql tum on / tum off, i.e., a carrier frequency, is high, 
[ much ] In order to prevent this, the electrical-potential-difference conversion control means 302 
changes the carrier frequency of the switching control in NPN transistor Ql according to the 
temperature Tc of the pressure-up converter 12. 
[0145] 

Moreover, it is necessary to control so that the current which flows to NPN transistor Ql does not 
tum into an overcurrent. When the on-duty of NPN transistor Ql is fixed, it depends on electrical- 
potential-difference difference Vcp-Vb of the electrical potential difference Vcp of the both ends of a 
capacitor C2, and the output voltage Vb of DC power supply B for the current which flows to NPN 
transistor Ql. Therefore, the electrical-potential-difference conversion control means 302 controls 
the on-duty of NPN transistor Ql according to electrical-potential-difference difference Vcp-Vb to 
be shown in drawing 6 , when carrying out the charge back of the power accumulated in the 
capacitor C2 at DC power supply B, 
[0146] 

In drawing 6 , an axis of abscissa shows electrical-potential-difference difference Vcp-Vb of an 
electrical potential difference Vcp and an electrical potential difference Vb, and an axis of ordinate 
shows the on-duty of NPN transistor Ql. When the electrical-potential-difference conversion control 
means 302 carries out the charge back of the power accumulated in the capacitor C2 at DC power 
supply B, if the on-duty of NPN transistor Ql is held uniformly and electrical-potential-difference 
difference Vcp-Vb exceeds a reference value VI when electrical-potential-difference difference 
Vcp-Vb is less than [ reference- value VI ], it will decrease the on-duty of NPN transistor Ql linearly 
according to electrical-potential-difference difference Vcp-Vb. When carrying out the charge back of 
the power accumulated in the capacitor C2 by this at DC power supply B, it can prevent that an 
overcurrent flows to NPN transistor Ql. 
[0147] 

That is, when carrying out the charge back of the power accumulated in the capacitor C2 at DC 
power supply B, the electrical-potential-difference conversion control means 302 is, 
(a) When the temperature Tc of the pressure-up converter 12 is less than [ predetermined value Tl ] 
and electrical-potential-difference difference Vcp-Vb is less than [ predetermined value VI ], carry 
out the charge back of the power which held a carrier frequency and on-duty uniformly, and was 
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accumulated in the capacitor C2 at DC power supply B (henceforth "the charge back 1 "), 

(b) The temperature Tc of the pressure-up converter 12 is less than [ predetermined value Tl ], and if 
electrical-potential-difference difference Vcp-Vb exceeds the predetermined value VI, a carrier 
frequency will be held uniformly and the charge back of the power which the on-duty of NPN 
transistor Ql was decreased according to electrical-potential-difference difference Vcp-Vb, and was 
accumulated in the capacitor C2 will be carried out at DC power supply B (henceforth "the charge 
back 2"), 

(c) If the temperature Tc of the pressure-up converter 12 becomes higher than the predetermined 
value Tl, on-duty will be held uniformly and the charge back of the power which the carrier 
frequency was decreased and was accumulated in the capacitor C2 will be carried out at DC power 
supply B (henceforth "the charge back 3"). 

[0148] 

Thus, the electrical-potential-difference conversion control means 302 carries out the charge back of 
the power accumulated in the capacitor C2 at DC power supply B, controlling the carrier frequency 
and on-duty which carry out switching control of NPN transistor Ql, in order to protect the pressxire- 
up converter 12. 
[0149] 

The detailed actuation when charge-backing or discharging the power accimiulated in the capacitor 

C2 with reference to drawing 7 - drawdng 11 , is explained. 

[0150] 

If a series of actuation is started with reference to drawing 7 , the electrical-potential-difference 
conversion control means 302 judges whether Signal IGOFF was received from whether the hybrid 
car or electric vehicle in which motorised equipment 100 was carried is suspended, and Exterior 
ECU (step SI), and when it judges with having not received Signal IGOFF, a series of actuation will 
end it (step SI 3). 
[0151] 

In step SI, when it judges with the electrical-potential-difference conversion control means 302 
having received Signal IGOFF, the electrical potential difference Vcp of the both ends of a capacitor 
C2 is received from a voltage sensor 13, and an electrical potential difference Vcp and output 
voltage Vb are detected in response to the output voltage Vb from DC power supply B from voltage 
sensor lOA (step S2). 
[0152] 

And the electrical-potential-difference conversion control means 302 detects the remaining capacity 
of DC power supply B by the approach mentioned above based on the current BCRT from a current 
sensor 18, and the temperature Tb from thermo-sensor lOB (step S3), and the detected remaining 
capacity judges whether it is below the specified quantity (step S4). And the electrical-potential- 
difference conversion control means 302 discharges the power accumulated in the capacitor C2 to 
AC motors Ml or M2, when remaining capacity judges with it not being below the specified 
quantity (step SI 2). 
[0153] 

On the other hand, it sets to step S4. The electrical-potential-difference conversion control means 
302 When it judges with the remaining capacity of DC power supply B being below the specified 
quantity, it judges whether electrical-potential-difference difference Vcp-Vb of the electrical 
potential difference Vcp from a voltage sensor 13 and the electrical potential difference Vb from 
voltage sensor lOA is beyond the predetermined value alpha (step S5). When electrical-potential- 
difference difference Vcp-Vb is not beyond the predetermined value alpha, the power accumulated 
in the capacitor C2 is discharged to AC motors Ml or M2 (step S12). 
[0154] 

In step S5, when it judges with electrical-potential-difference difference Vcp-Vb being beyond the 
predetermined value alpha, the electrical-potential-difference conversion control means 302 receives 
temperature Tc from a thermo sensor 11, and detects the temperature Tc of the pressure-up converter 
12 (step S6). And the electrical-potential-difference conversion control means 302 judges whether 
temperature Tc is less than [ predetermined value Tl ] (step S7), and when temperature Tc is not less 
than [ predetermined value Tl ], it performs the charge back 3 (step SI 1). 
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[0155] 

On the other hand, in step S7, when the electrical-potential-difference conversion control means 302 
judges with temperature Tc being less than [ predetermined value Tl ], electrical-potential-difference 
difference Vcp-Vb judges whether it is less than [ reference- value VI ] (step S8), and when 
electrical-potential-difference difference Vcp-Vb is not less than [ reference-value VI ], the charge 
back 2 is performed (step SIO). 
[0156] 

On the other hand, in step SB, the electrical-potential-difference conversion control means 302 
performs the charge back 1, when electrical-potential-difference difference Vcp-Vb judges with it 
being less than [ reference-value VI ] (step S9). 
[0157] 

With reference to drawing 8 , detailed actuation of the charge back 1 (step S9) of the flow chart 
shown in drav/ing 7 is explained. In step S8 of the flow chart shown in drawing 7 , when it judges 
with electrical-potential-difference difference Vcp-Vb being less than [ reference-value VI ], the 
electrical-potential-difference conversion control means 302 generates the signal PWB 1 1 for 
holding uniformly a carrier frequency and on-duty as shown in drawing 12 , and driving NPN 
transistor Ql of the pressure-up converter 12, and outputs the generated signal PWB 1 1 (a kind of a 
signal PWB 1) to th^ pressure-up converter 12 (step S91). In this case, inverters 14 and 31 stop. And 
according to a signal PWB 1 1, the pressure-up converter 12 lowers the pressure of the direct current 
voltage from a capacitor C2, and supplies the power accumulated in the capacitor C2 to DC power 
supply B (step S92). Then, retum and steps S5-S12 are performed to step S5 of the flow chart shown 
in drawing 7 repeatedly. 
[0158] 

With reference to drawing 9 , detailed actuation of the charge back 2 (step SIO) of the flow chart 
shown in drawing 7 is explained. In step S 8 of the flow chart shown in drawing 7 , when it judges 
with electrical-potential-difference difference Vcp-Vb not being less than [ reference- value VI ], the 
electrical-potential-difference conversion control means 302 generates the signal PWB 12 (a kind of 
a signal PWB 1) for holding uniformly a carrier frequency as shown in drawing 12 , and decreasing 
on-duty according to electrical-potential-difference difference Vcp-Vb, and outputs it to the 
pressxire-up converter 12 (steps SI 01 and S102). And the pressure-up converter 12 drives NPN 
transistor Ql, lowers the pressure of the direct current voltage from a capacitor C2 so that the current 
which flows to NPN transistor Ql may not turn into an overcurrent according to a signal PWB 12, 
and it supplies the power accumulated in the capacitor C2 to DC power supply B (step SI 03). Then, 
retum and steps S5-S12 are performed to step S5 of the flow chart shown in drawing 7 repeatedly. 
[0159] 

With reference to drawing 10 , detailed actuation of the charge back 3 (step SI 1) of the flow chart 
shown in dravying 7 is explained. In step S7 of the flow chart shown in drawing 7 , when it judges 
with the temperature Tc of the pressure-up converter 12 not being less than [ predetermined value 
Tl ], the electrical-potential-difference conversion control means 302 generates the signal PWB 13 
(a kind of a signal PWB 1) for fixing the on-duty of NPN transistor Ql as shown in drawing 12 , and 
decreasing a carrier frequency, and outputs it to the pressure-up converter 12 (steps Sill and SI 12). 
And according to a signal PWB 13, the pressure-up converters 12 decrease in number a carrier 
frequency, carry out switching control of NPN transistor Ql, and supply the power accumulated in 
the capacitor C2 to DC power supply B (step SI 13). 
[0160] 

Then, retum and steps S5-S12 are performed to step S5 of the flow chart which judges (step SI 14), 
and shows drawing 7 whether the electrical-potential-difference conversion control means 302 has 
the temperature Tc of the pressiu"e-up converter 12 higher than the predetermined value T2 (> Tl) 
when temperature Tc is not higher than the predetermined value T2 repeatedly. 
[0161] 

On the other hand, when it judges with the electrical-potential-difference conversion control means 
302 having temperature Tc higher than the predetermined value T2 in step SI 14, the signal PWB 14 
(a kind of a signal PWB 1) for decreasing on-duty according to the temperature Tc as shown in 
drawing 12 is generated, and it outputs to the pressure-up converter 12 (step SI 15). And NPN 
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transistor Ql of the pressure-up converter 12 decreases and drives the on-duty in switching control 

according to a signal PWB 14. Then, steps SI 13 and SI 14 are performed repeatedly. 

[0162] 

When the temperature Tc of the pressure-up converter 12 is higher than the predetermined value T2, 
decreasing the on-duty of NPN transistor Ql according to temperature When the temperature Tc of 
the pressure-up converter 12 is higher than the predetermined value Tl, first The carrier frequency of 
NPN transistor Ql is decreased (step SI 12). Only by reduction in a carrier frequency It is for 
preventing that reduce the load of NPN transistor Ql since the temperature rise in the pressure-up 
converter 12 cannot be prevented, and the temperature Tc of the pressure-up converter 12 rises 
fiirther. 
[0163] 

With reference to drawing 1 1 , detailed actuation of the discharge (step SI 2) of the flow chart shown 
in drawing 7 is explained. When judged with the remaining capacity of DC power supply B not 
being below the specified quantity in step S4 of the flow chart shown in drawing 7 , When judged 
with electrical-potential-difference difference Vcp-Vb not being beyond the predetermined value 
alpha in step S5, or the electrical-potential-difference conversion control means 302 Stop the 
pressure-up converter 12 (step S121), and the signal PWMDl 1 and/or PWMD12 for driving an 
inverter 14 and/or 31, in order to maice the power accumulated in the capacitor C2 discharge to AC 
motor Ml and/or M2 are generated. The signal PWMDl 1 and/or PWMDl 2 which were generated 
are outputted, and an inverter 14 and/or 31 are driven (step S122). According to a signal PWMDl 1, 
an inverter 14 changes the direct current voltage from a capacitor C2 into alternating voltage, drives 
AC motor Ml, and an inverter 31 changes the direct current voltage from a capacitor C2 into 
altemating voltage according to a signal PWMDl 2, and it drives AC motor M2. Thereby, the power 
accumulated in the capacitor C2 discharges to AC motor Ml and/or AC motor M2 (step SI 23). 
Then, it shifts to step S13 of the flow chart shown in drawing 7 , and a series of actuation is 
completed. 
[0164] 

It is equivalent to checking the conditions (4) when discharging the power accumulated in the 
conditions (1) or capacitor C2 when carrying out the charge back of the power accimiulated in the 
capacitor C2 at DC power supply B to AC motor Ml (or M2) to judge with having received Signal 
IGOFF in step SI of the flow chart shown in drawing 7 as mentioned above. Moreover, in step S4, it 
is equivalent to checking the conditions (2) when carrying out the charge back of the power 
accumulated in the capacitor C2 at DC power supply B to judge with the remaining capacity of DC 
power supply B being below the specified quantity. Furthermore, in step S7, it is equivalent to 
checking ttie conditions (3) when carrying out the charge back of the power accumulated in the 
capacitor C2 at DC power supply B to judge with electrical-potential-difference difference Vcp-Vb 
being beyond the predetermined value alpha. Furthermore, in step S7, it is equivalent to checking the 
conditions (5) when discharging the power accumulated in the capacitor C2 to AC motor Ml (or 
M2) to judge with electrical-potential-difference difference Vcp-Vb not being beyond the 
predetermined value alpha. 
[0165] 

Again, with reference to drawing 1 , the whole actuation in motorised equipment 100 is explained. 
When the whole actuation is started, a control device 30 generates the signal SE of H level, and 
outputs it to the system relay 1 and SRs 2, and the system relay 1 and SRs 2 is turned on. DC power 
supply B output direct current voltage to the pressure-up converter 12 through the system relays SRI 
and SR2. 
[0166] 

Voltage sensor lOA detects the electrical potential difference Vb outputted from DC power supply 
B, and outputs the detected electrical potential difference Vb to a control unit 30. Moreover, a 
voltage sensor 13 detects the electrical potential difference Vcp of the both ends of a capacitor C2, 
and outputs the detected electrical potential difference Vcp to a control unit 30. Furthermore, a 
current sensor 18 detects the current BCRT which flows out or flows from DC power supply B, 
outputs it to a control unit 30, thermo-sensor lOB detects the temperature Tb of DC power supply B, 
and it outputs it to a control unit 30, and a thermo sensor 1 1 detects the temperature Tc of the 
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pressure-up converter 12, and it outputs it to a control unit 30. Furthermore, a current sensor 24 
detects the motor current MCRTl which flows to AC motor Ml, outputs it to a control unit 30, and a 
current sensor 28 detects the motor current MCRT2 which flows to AC motor M2, and it outputs it 
to a control unit 30. And a control xmit 30 receives the torque command value 1 and TR 2 and the 
motor rotational frequency 1 and MRN 2 from Exterior ECU. 
[0167] 

If it does so, a control unit 30 will generate a signal PWMIl by the approach mentioned above based 
on an electrical potential difference Vcp, the motor current MCRTl, and the torque command value 
TRl, and will output the generated signal PWMIl to an inverter 14. Moreover, a control unit 30 
generates a signal PWMI2 by the approach mentioned above based on an electrical potential 
difference Vcp, the motor current MCRT2, and the torque command value TR2, and outputs the 
generated signal PWMI2 to an inverter 3 1 . Furthermore, when, as for a control device 30, an inverter 
14 (or 31) drives AC motor Ml (or M2), It is based on electrical potential differences Vcp and Vb, 
the torque command value TRl (or TR2), and the motor rotational frequency MRNl (or MRN2). 
The signal PWU for carrying out switching control of NPN transistors Ql and Q2 of tihe pressure-up 
converter 12 by the approach mentioned above is generated, and the generated signal PWU is 
outputted to the pressure-up converter 12. 
[0168] 

If it does so, according to Signal PWU, the pressure-up converter 12 will carry out the pressure up of 
the direct current voltage from DC power supply B, and will supply the direct current voltage which 
carried out the pressure up to a capacitor C2 through nodes Nl and N2. And an inverter 14 changes 
into altemating voltage the direct current voltage graduated by the capacitor C2 with the signal 
PWMIl from a control unit 30, and drives AC motor Ml. Moreover, an inverter 3 1 changes into 
altemating voltage the direct current voltage graduated by the capacitor C2 with the signal PWMI2 
from a control imit 30, and drives AC motor M2. By this, AC motor Ml generates the torque 
specified with the torque command value TRl, and AC motor M2 generates the torque specified 
with the torque command value TR2. 
[0169] 

Moreover, at the time of regenerative braking of the hybrid car or electric vehicle in which motorised 
equipment 100 was carried, a control unit 30 receives Signal RGE from Exterior ECU, is outputted 
to inverters 14 and 31, respectively, generates [ a signal 1 and PWMC 2 is generated according to the 
received signal RGE, and ] Signal PWD, and outputs it to the pressure-up converter 12. 

[0170] 

If it does so, an inverter 14 will change into direct current voltage the altemating voltage which AC 
motor Ml generated according to a signal PWMCl, and will supply the changed direct current 
voltage to the pressure-up converter 12 through a capacitor C2. Moreover, an inverter 31 changes 
into direct current voltage the altemating voltage which AC motor M2 generated according to a 
signal PWMC2, and supplies the changed direct current voltage to the pressure-up converter 12 
through a capacitor C2. And the pressure-up converter 12 receives the direct current voltage from a 
capacitor C2 through nodes Nl and N2, lowers the pressure of the received direct current voltage 
with Signal PWD, and supplies the direct current voltage whose pressure was lowered to DC power 
supply B. Thereby, the power generated by AC motors Ml or M2 is charged by DC power supply B. 

[0171] 

Furthermore, when the hybrid car or electric vehicle in which motorised equipment 100 was carried 
is suspended, a control unit 30 receives Signal IGOFF from Exterior ECU, and it judges whether 
according to the received signal IGOFF, the charge back of the power accimiulated in the capacitor 
C2 should be carried out by the approach mentioned above at DC power supply B, or it should 
discharge to AC motors Ml or M2. 
[0172] 

and a control device 30 should carry out the charge back at DC power supply B — ** — when it 
judges, while suspending inverters 14 and 31, the charge back of the power which generated the 
signal PWB 1 (it consists of signals PWBl 1-PWB14), outputted to the pressxire-up converter 12, and 
was accumulated in the capacitor C2 by the charge backs 1-3 who mentioned above is carried out at 
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DC power supply B. 
[0173] 

moreover, a control device 30 should discharge to AC motors Ml or M2 — ** — when it judges, 
while suspending the pressure-up converter 12, a signal 1 1 and PWMD 12 is generated, it outputs to 
inverters 14 and 3 1 , respectively, and the power accumulated in the capacitor C2 is discharged to AC 
motors Ml or M2. 
[0174] 

In this invention, the charge back or the control which discharges to AC motors Ml and M2 the 
power accumulated in the capacitor C2 to DC power supply B It performs by CPU (Central 
Processing Unit) in fact. CPU A program equipped with each step of the flow chart shown in 
drawing 7 - drawing 1 1 From ROM (Read Only Memory) to read-out The charge back to DC power 
supply B of the power accumulated in the capacitor C2 according to the flow chart which performs 
the read program and is shown in drawing 7 - drawing 1 1 , or the discharge to AC motors Ml and 
M2 is controlled. Therefore, ROM is equivalent to the record medium which recorded the program 
equipped with each step of the flow chart shown in drawing 7 - drawing 1 1 and in which computer 
(CPU) read is possible. 
[0175] 

Although NPN transistor Ql of the pressure-up converter 12 was turned on/tumed off and it 
explained that the charge back was carried out when the charge back of the power accumulated in 
the capacitor C2 was carried out in the above at DC power supply B In this invention, the charge 
back of the power which held on-duty to 100% and was accumulated in the capacitor C2 may be 
carried out at DC power supply B, with [ not only ] this but NPN transistor Ql turned on. In this 
case, after being judged with "Yes" in step S5 shown in drawing 7 , it replaces with steps S6-S1 1, 
and the step which carries out the charge back of the power which held the on-duty of NPN transistor 
Ql to 100%, and was accumulated in the capacitor C2 at DC power supply B is performed. 
[0176] 

[The gestalt 2 of operation] 

With reference to drawing 13 , motorised equipment 100 A by the gestalt 2 of operation deletes the 
thermo sensor 1 1 of motorised equipment 100, a control unit 30 is replaced with control unit 3 OA, 
and others are the same as motorised equipment 100. 
[0177] 

Control-device 30A will receive Signal IGOFF from Exterior ECU, if the hybrid car or electric 
vehicle in which motorised equipment 1 OOA was carried is suspended. And if Signal IGOFF is 
received, control-device 30A judges whether the on-duty of NPN transistor Ql of the pressure-up 
converter 12 is smaller than 100%, and when on-duty is smaller than 100%, it will control the 
pressure-up converter 12 to C2irry out the charge back of the power accumulated in the capacitor C2 
to DC power supply B. Moreover, if control-device 30A judges with the on-duty of NPN transistor 
Ql having reached to 100%, it will control inverters 14 or 31 to discharge the power accumulated in 
the capacitor C2 to AC motors Ml or M2. 
[0178] 

When carrying out the charge back of the power accumulated in the capacitor C2 to DC power 
supply B, control-device 30A generates the signal PWB 2 for the pressure-up converter 12 to lower 
the pressure of the electrical potential difference Vcp of the both ends of a capacitor C2, and supply 
DC power supply B, and outputs it to the pressure-up converter 12. Moreover, when discharging the 
power accimiulated in the capacitor C2 to AC motors Ml or M2, the signal 21 and PWMD 22 for 
changing into alternating voltage the direct current voltage from which inverters 14 or 31 received 
control-device 30 A through nodes Nl and N2, and supplying AC motors Ml or M2 is generated, and 
the generated signal 21 and PWMD 22 is outputted to inverters 14 and 31, respectively. 
[0179] 

The power accumulated in the capacitor C2 is later mentioned about the conditions and the detailed 

actuation in the gestalt 2 of operation in the case of charge-backing or discharging. 

[0180] 

In addition to this, control unit 30A has the same function as a control imit 30. 

Drawing 14 is the functional block diagram of control-device 30A shown in drawing 13 . With 
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reference to drawing 14 , control unit 30A replaces the electrical-potential-difference conversion 
control means 302 of a control unit 30 with electrical-potential-difference conversion control means 
302A, and others are the same as a control xmit 30, 
[0181] 

Electrical-potential-difference conversion control means 302A will calculate the remaining capacity 
of DC power supply B based on the temperature Tb from the addition value of the current BCRT 
from a current sensor 18, and thermo-sensor lOB, if the signal IGOFF which shows that the ignition 
key was turned off is received from Exterior ECU. And electrical-potential-difference conversion 
control means 302A detects the on-duty DRONl of NPN transistor Ql which made the electrical 
potential difference Vcp received from the voltage sensor 13 the electrical-potential-difference 
command value, when Signal IGOFF is received from Exterior ECU. 
[0182] 

If it does so, electrical-potential-difference conversion control means 302A will judge whether based 
on the remaining capacity and the on-duty DRONl of DC power supply B, the charge back of the 
power accumulated in the capacitor C2 should be carried out to DC power supply B, or it should 
discharge to AC motors Ml or M2. and electrical-potential-difference conversion control means 
302A should carry out the charge back — ** — when it judges, the signal PWB 2 for making DC 
power supply B carry out the charge back of the power accumulated in the capacitor C2 is generated, 
and it outputs to the pressure-up converter 12. moreover, electrical-potential-difference conversion 
control means 302A should discharge — ** ~ when it judges, the signal 21 and PWMD 22 for 
making the power accumulated in the capacitor C2 discharge to AC motors Ml or M2 is generated, 
and it outputs to inverters 14 and 31, respectively. 
[0183] 

In addition to this, electrical-potential-difference conversion control means 302A achieves the same 
function as the electrical-potential-difference conversion control means 302 except for the Amotion 
which controls generation of heat in NPN transistor Ql based on temperature Tc. 
[0184] 

Drawing 15 is the functional block diagram showing the function which generates the signal PWB 2 
for making DC power supply B carry out the charge back of the power accumulated in the capacitor 
C2 among the functions of electrical-potential-difference conversion control means 3 02 A. With 
reference to drawing 15 , electrical-potential-difference conversion control means 3 02 A contains the 
electrical-potential-difference command value setting section 60, the duty ratio transducer 62, the 
judgment section 64, and the remaining capacity detecting element 66. 
[0185] 

The electrical-potential-difference command value setting section 60 will be outputted to the duty 
ratio transducer 62 by making the electrical potential difference Vcp from the voltage sensor 13 
when receiving Signal IGOFF into electrical-potential-difference command value Vdc__com_int, if 
Signal IGOFF is received from Exterior ECU. Moreover, whenever the electrical-potential- 
difference command value setting section 60 receives the signal CHGB which directs the charge 
back to DC power supply B of the power accumulated in the capacitor C2 from the judgment section 
64, it sets up electrical-potential-difference command value Vdc_com_lw lower than the electrical 
potential difference Vcp from a voltage sensor 13, and outputs the set-up electrical-potential- 
difference command value Vdc_com__lw to the duty ratio transducer 62. Furthermore, if the signal 
CHGD which directs the discharge to AC motors Ml or M2 of the power accumulated in the 
capacitor C2 is received from the judgment section 64, the electrical-potential-difference command 
value setting section 60 will set up electrical-potential-difference command value Vdc_com_0 which 
consists of OV, and will output the electrical-potential-difference command value Vdc_com_0 set up 
to the duty ratio transducer 62. 
[0186] 

If electrical-potential-difference command value Vdc_com (it consists of Vdc com int, 
Vdc_com_lw, and Vdc_com_0.) is received from the electrical-potential-difference command value 
setting section 60, the duty ratio transducer 62 Based on battery voltage Vb and electrical-potential- 
difference command value Vdc_com, the duty ratio DRl for setting the electrical potential difference 
Vcp from a voltage sensor 13 as electrical-potential-difference command value Vdc_com is 
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calculated. The signal PWB 2 for being based on the calculated duty ratio DRl, and turning on / 
turning off NPN transistors Ql and Q2 of the pressure-up converter 12 is generated. Moreover, the 
duty ratio transducer 62 detects the on-duty DRONl of NPN transistor Ql from the calculated duty 
ratio DRl . And the duty ratio transducer 60 outputs the generated signal PWB 2 to the pressure-up 
converter 12, and outputs the detected on-duty DRONl to the judgment section 64. 
[0187] 

If the judgment section 64 receives Signal IGOFF from Exterior ECU, the remaining capacity VLM 
from the remaining capacity detecting element 66 will judge whether it is below the specified 
quantity. And when it judges with remaining capacity VLM being larger than the specified quantity, 
tiie judgment section 64 generates the signal CHGD for directing the discharge to AC motors Ml or 
M2 of the power accumulated in the capacitor C2, and outputs it to the electrical-potential-difference 
command value setting section 60. Moreover, the judgment section 64 judges fiirther whether the on- 
duty DRONl is smaller than 100%, when it judges with remaining capacity VLM being below the 
specified quantity. 
[0188] 

When it judges with the judgment section 64 having the on-duty DRONl smaller than 100%, When 
the signal CHGB for directing the charge back to DC power supply B of the power accimiulated in 
the capacitor C2 is generated, it outputs to the electrical-potential-difference command value setting 
section 60 and the on-duty DRONl judges with it not being smaller than 100%, That is, when the 
on-duty DRONl reaches to 100%, Signal CHGD is generated and it outputs to the electrical- 
potential-difference command value setting section 60. 
[0189] 

The remaining capacity detecting element 66 receives Current BCRT fi-om a current sensor 18, and 
calculates the addition value of the received current BCRT. And the remaining capacity detecting 
element 66 is amended by the approach which explained the calculated addition value in the gestalt 1 
of operation using the temperature Tb firom thermo-sensor lOB, detects the remaining capacity VLM 
of DC power supply B, and outputs the detected remaining capacity VLM to the judgment section 
64. 

[0190] 

With reference to drawing 16 , actuation of the electrical-potential-difference command value setting 
section 60 when generating a signal PWB 2, the duty ratio transducer 62, the judgment section 64, 
and the remaining capacity detecting element 66 is explained. If Signal IGOFF is received from 
Exterior ECU, the electrical-potential-difference command value setting section 60 will be outputted 
to the duty ratio transducer 62 by making into electrical-potential-difference command value 
Vdc_com_int the electrical potential difference Vcpl (a kind of an electrical potential difference 
Vcp) received from the voltage sensor 13, when Signal IGOFF is received. 
[0191] 

The duty ratio transducer 62 calculates duty ratio DRl 1 (a kind of duty ratio DRl) by the approach 
mentioned above based on an electrical potential difference Vcpl, battery voltage Vb, and electrical- 
potential-difference command value Vdc_com_int (= Vcpl), generates a signal PWB 21 (a kind of a 
signal PWB 2) based on the calculated duty ratio DRl 1, and outputs it to the pressure-up converter 
12. Moreover, the duty ratio transducer 62 detects the on-duty DRONl 1 (a kind of the on-duty 
DRONl) of NPN transistor Ql from the calculated duty ratio DRl 1, and outputs it to the judgment 
section 64. 
[0192] 

In addition, since a signal PWB 21 is generated based on the same duty ratio DRl 1 as the duty ratio 
before Signal IGOFF is inputted into electrical-potential-difference conversion control means 3 02 A, 
the pressure-up converter 12 is continuing the actuation before Signal IGOFF is inputted into 
electrical-potential-difference conversion control means 302A. 
[0193] 

Based on Current BCRT and temperature Tb, by the approach mentioned above, the remaining 
capacity detecting element 66 detects the remaining capacity VLM of DC power supply B, and 
outputs the detected remaining capacity VLM to the judgment section 64. 
[0194] 
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If it does so, the judgment section 64 will judge whether the on-duty DRONl 1 received from the 
duty ratio transducer 62 is smaller than 100%, when it judges whether the remaining capacity VLM 
received from the remaining capacity detecting element 66 is below the specified quantity and judges 
with remaining capacity VLM being below the specified quantity. And when it judges with the on- 
duty DRONl 1 being smaller than 100%, the judgment section 64 generates Signal CHGB and 
outputs it to the electrical-potential-difference command value setting section 60. 
[0195] 

If Signal CHGB is received from the judgment section 64, the electrical-potential-difference 
command value setting section 60 will set up electrical-potential-difference command value 
Vdc_com_lwl (a kind of electrical-potential-difference command value Vdc_com_lw) lower than 
the electrical potential difference Vcp2 (a kind of an electrical potential difference Vcp) from a 
voltage sensor 13, and will output it to the duty ratio transducer 62. 
[0196] 

The duty ratio transducer 62 calculates duty ratio DR12 (a kind of duty ratio DRl) by the approach 
mentioned above based on an electrical potential difference Vcp2, battery voltage Vb, and electrical- 
potential-difference command value Vdc_com_lwl, generates a signal PWB 22 (a kind of a signal 
PWB 2) based on the calculated duty ratio DRl 2, and outputs it to the pressure-up converter 12. 
Moreover, the duty ratio transducer 62 detects the on-duty DRONl 2 (a kind of the on-duty DRONl) 
of NPN transistor Ql from the calculated duty ratio DRl 2, and outputs it to the judgment section 64. 
[0197] 

When it judges whether the on-duty DRONl 2 received from the duty ratio transducer 62 is smaller 
than 100% and the on-duty DRON12 judges with it being smaller than 100% (usually judged with 
the on-duty DRONl 2 being smaller than 100%), the judgment section 64 generates Signal CHGB 
and outputs it to the electrical-potential-difference command value setting section 60. 
[0198] 

If Signal CHGB is received from the judgment section 64, the electrical-potential-difference 
command value setting section 60 will set up electrical-potential-difference command value 
Vdc_com_lw2 (a kind of electrical-potential-difference command value Vdc_com_lw) lower than 
the electrical potential difference Vcp3 (a kind of an electrical potential difference Vcp) from a 
voltage sensor 13, and will output it to the duty ratio transducer 62. 
[0199] 

The duty ratio transducer 62 calculates duty ratio DRl 3 (a kind of duty ratio DRl) by the approach 
mentioned above based on an electrical potential difference Vcp3, battery voltage Vb, and electrical- 
potential-difference command value Vdc com_lw2, generates a signal PWB 23 (a kind of a signal 
PWB 2) based on the calculated duty ratio DRl 3, and outputs it to the pressure-up converter 12. 
Moreover, the duty ratio transducer 62 detects the on-duty DRONl 3 (a kind of the on-duty DRONl) 
of NPN transistor Ql from the calculated duty ratio DR13, and outputs it to the judgment section 64. 
[0200] 

When it judges whether the on-duty DRONl 3 received from the duty ratio transducer 62 is smaller 
than 100% and the on-duty DRONl 3 judges with it being smaller than 100% (usually judged with 
the on-duty DRONl 3 being smaller than 100%), the judgment section 64 generates Signal CHGB 
and outputs it to the electrical-potential-difference command value setting section 60. 
[0201] 

Then, the electrical-potential-difference command value setting section 60, the duty ratio transducer 
62, and the judgment section 64 repeat the actuation mentioned above, signal PWB2n-l (it has on- 
duty DRONln-1) is generated, and, finally signal PWB2n (it has on-duty DRONln=100%) is 
generated. 
[0202] 

And it judges whether the judgment section 64 has on-duty DRONl n smaller than 100% received 
from the duty transducer 62, and judges with on-duty DRONln having reached to 100%. If it does 
so, the judgment section 64 will generate Signal CHGD and will output it to the electrical-potential- 
difference command value setting section 60. 
[0203] 

If Signal CHGD is received from the judgment section 64, the electrical-potential-difference 
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command value setting section 60 will set up electrical-potential-difference command value 
Vdc_com_0 which consists of OV, and will output it to the duty ratio transducer 62. The duty ratio 
transducer 62 generates signal PWB_stp (a kind of a signal PWB 2) for stopping NPN transistors Ql 
and Q2 based on electrical-potential-difference command value Vdc com_0 received from the 
electrical-potential-difference command value setting section 60, and outputs it to the pressure-up 
converter 12. Thereby, the actuation which generates a signal PWB 2 is completed. 
[0204] 

Thus, by carrying out a sequential setup of electrical-potential-difference command value Vdc_com 
lower than the electrical potential difference Vcp received from the voltage sensor 13, electrical- 
potential-difference conversion control means 302A increases the on-duty DRONl of NPN transistor 
Ql, and generates a signal PWB 2. That is, as shown in drawdng 17 , by carrying out the sequential 
fall of electrical-potential-difference command value Vdc_com, electrical-potential-difference 
conversion control means 302A increases the on-duty DRONl of NPN transistor Ql, and generates a 
signal PWB 2. 
[0205] 

Therefore, in the gestalt 2 of operation, it is characterized by carrying out the charge back of the 
power which increased the on-duty DRONl of NPN transistor Ql, and was accumulated in the 
capacitor C2 by electrical-potential-difference command value Vdc_com at DC power supply B so 
that the relation between the on-duty DRONl of NPN transistor Ql and electrical-potential- 
difference command value Vdc com may become the curve k4 shown in drawing 17 . 
[0206] 

The conditions in the gestalt 2 of the operation at the time of making the conditions in the gestalt 2 of 
the operation at the time of making DC power supply B carry out the charge back of the power 
accumulated in the capacitor C2 and the power accumulated in the capacitor C2 discharge to AC 
motors Ml or M2 are explained. 
[0207] 

The conditions in the gestalt 2 of the operation at the time of making DC power supply B carry out 
the charge back of the power accimiulated in the capacitor C2, 

(1) The ignition key is tumed off, 

(2) The remaining capacity of DC power supply B is below the specified quantity. 

(7) The on-duty of NPN transistor Ql of the pressure-up converter 12 is smaller than 100%. 
It is that the conditions of ****** are ftilfiUed. 

[0208] 

Moreover, the conditions in the gestalt 2 of the operation for making the power accumulated in the 

capacitor C2 discharge to AC motors Ml or M2, 

(4) The ignition key is tumed off. 

(6) The system relays SRI and SR2 are tumed off. 

(8) The on-duty of NPN transistor Ql of the pressure-up converter 12 has reached to 100%. 
It is that the conditions of ****** are fulfilled. 

[0209] 

It is as having explained conditions (1), (2), (4), and (6) in the gestalt 1 of operation. 
[0210] 

If "the on-duty of NPN transistor Ql of the pressure-up converter 12 is smaller than 100%" has the 
on-duty DRONl smaller than 100% detected by the duty ratio transducer 62, it will be filled when 
the judgment section 64 judges. [ that it is one condition in the charge back ] 
[0211] 

Moreover, "the thing which the on-duty of NPN transistor Ql of the pressure-up converter 12 has 
attained to 100%" which is one condition in discharge is fulfilled when the judgment section 64 
judges with the on-duty DRONl detected by the duty ratio transducer 62 having reached to 100%. 
[0212] 

The actuation in the gestalt 2 of the operation when charge-backing or discharging the power 

accimiulated in the capacitor C2 with reference to drav^ng 18 , is explained. 

[0213] 

If a series of actuation is started with reference to drawing 18 , it judges whether electrical-potential- 
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difference conversion control means 302A received Signal IGOFF from whether the hybrid car or 
electric vehicle in which motorised equipment lOOA was carried is suspended, and Exterior ECU 
(step S21), and when it judges with having not received Signal IGOFF, a series of actuation will be 
ended (step S29). 
[0214] 

In step S21, when it judges with having received Signal IGOFF, electrical-potential-difference 
conversion control means 302A receives Current BCRT from a current sensor 18, and calculates the 
addition value of the received current BCRT. And electrical-potential-difference conversion control 
means 302A amends the calculated addition value with the temperature Tb from thermo-sensor lOB, 
and detects the remaining capacity VLM of DC power supply B (step S22). 
[0215] 

When it does so, electrical-potential-difference conversion control means 302A makes the power 
with which it was accumulated in the capacitor C2 in it when remaining capacity VLM judged 
whether it is below the specified quantity (step S23) and judged it as remaining capacity VLM being 
larger than the specified quantity discharge to AC motors Ml or M2 (step S28). 
[0216] 

On the other hand, electrical-potential-difference conversion control means 302 A judges further 
whether the on-duty DRONl of NPN transistor Ql of the pressure-up converter 12 is smaller than 
100%, when it judges with remaining capacity VLM being below the specified quantity in step S23 
(step S24). And electrical -potential-difference conversion control means 302 A makes the power 
accumulated in the capacitor C2 discharge to AC motors Ml or M2, when it judges with the on-duty 
DRONl not being smaller than 100% (i.e., when the on-duty DRONl judges with having reached to 
100%) (step S28). 
[0217] 

On the other hand, electrical-potential-difference conversion control means 302A judges with that 
with which all of the charge back's conditions (1) mentioned above, (2), and (7) were filled, when the 
on-duty DRONl judges with it being smaller than 100% in step S24. 
[0218] 

And electrical-potential-difference conversion control means 302A receives an electrical potential 
difference Vcpl from a voltage sensor 13, and detects an electrical potential difference Vcpl (step 

525) . And electrical-potential-difference conversion control meems 302A sets up electrical-potential- 
difference command value Vdc com Iwl lower than the detected electrical potential difference 
Vcpl (step S26), generates a signal PWB 21 based on the set-up electrical-potential-difference 
command value Vdc_com_lwl, controls the pressure-up converter 12 (step S27), and detects the on- 
duty DRONl 1 of NPN transistor QL Thereby, the pressure-up converter 12 carries out the charge 
back of the power accumulated in the capacitor C2 based on the signal PWB 21 at DC power supply 
B. 

[0219] 

Then, it judges whether the on-duty DRONl 1 to which return and electrical-potential-difference 
conversion control means 302A detected a series of actuation in step S27 to step S24 is smaller than 
100% (step S24). Since the on-duty DRONl 1 is smaller than 100% as mentioned above, electrical- 
potential-difference conversion control means 302A receives an electrical potential difference Vcp2 
from a voltage sensor 13, and detects an electrical potential difference Vcp2 (step S25). And 
electrical-potential-difference conversion control means 302A sets up electrical-potential-difference 
command value Vdc_com_lw2 lower than the detected electrical potential difference Vcp2 (step 

526) , generates a signal PWB 22 based on the set-up electrical-potential-difference conmiand value 
Vdc_com_lw2, controls the pressure-up converter 12 (step S27), and detects the on-duty DRON12 
of NPN transistor Ql. Thereby, the pressure-up converter 12 carries out the charge back of the power 
accumulated in the capacitor C2 based on the signal PWB 22 at DC power supply B. 

[0220] 

Then, steps S24-S27 are repeatedly performed xmtil the on-duty DRONl detected in step S27 
reaches to 100%, and the charge back of the power accumulated in the capacitor C2 is carried out at 
DC power supply B. 
[0221] 
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And electrical-potential-difference conversion control means 3 02 A makes the power accumulated in 
the capacitor C2 discharge to AC motors Ml or M2 in step S24, when on-duty judges with having 
reached to 100% (step S28). Thereby, a series of actuation is completed (step S29). 
[0222] 

In addition, it is the same as actuation of steps S121-S123 which show the power accumulated in the 
capacitor C2 to actuation of step SI 2 which shows detailed actuation of step S28 which makes AC 
motors Ml or M2 discharge to drawing 7 , i.e., drawing 1 1 . And when making the power 
accumulated in the capacitor C2 discharge to AC motors Ml or M2, electrical-potential-difference 
conversion control means 3 02 A generates signals PWMD21 or PWMD22, and outputs them to 
inverters 14 or 31. 
[0223] 

Thus, the charge back of the power accumulated in the capacitor C2 until the on-duty DRONl of 
NPN transistor Ql of the pressure-up converter 12 reached to 100% when Signal IGOFF was 
inputted into electrical-potential-difference conversion control means 302A from Exterior ECU is 
carried out at DC power supply B, and if the on-duty DRONl reaches to 100%, the power 
accumulated in the capacitor C2 will discharge to AC motors Ml or M2. 
[0224] 

And when making DC power supply B carry out the charge back of the power accumulated in the 
capacitor C2, whenever it is judged with "Yes" in step S24, electrical-potential-difference command 
value Vdccomlw lower than an electrical potential difference Vcp is set up on the basis of the 
electrical potential difference Vcp from a voltage sensor 13, the on-duty DRONl is increased and 
signals PWB21 and PWB22, PWB2n are generated by the set-up electrical-potential-difference 
command value Vdc__com_lw. 
[0225] 

While being able to carry out most charge backs of the power accumulated in the capacitor C2 by 
making DC power supply B carry out the charge back of the power accvunulated in tiie capacitor C2 
at DC power supply B until the on-duty DRONl of NPN transistor Ql reaches to 100%, after the 
electrical potential difference Vcp of the both ends of a capacitor C2 becomes equal to battery 
voltage Vb, the power accumulated in the capacitor C2 can be discharged to AC motors Ml or M2. 
Consequently, the discharging power can be controlled to the minimum. 
[0226] 

The actuation by the whole motorised equipment lOOA is replaced with the actuation performed 
according to the flow chart which shows the actuation which discharges [ which discharges and 
charge-backs ] the power accumulated in the capacitor C2 among whole actuation of motorised 
equipment 100 to drawing 18 , and others are the same as actuation of motorised equipment 100. 
[0227] 

In addition, the control which discharges the power accumulated in the capacitor C2 to the charge 
back or AC motors Ml and M2 at DC power supply B It is performed by CPU in fact. CPU A 
program equipped with each step of the flow chart shown in drawing 18 From ROM to read-out The 
charge back to DC power supply B of the power accumulated in the capacitor C2 according to the 
flow chart which performs the read program and is shown in drawing 18 , or the discharge to AC 
motors Ml and M2 is controlled. Therefore, ROM is equivalent to the record medium which 
recorded the program equipped with each step of the flow chart shown in drawing 18 and in which 
computer (CPU) read is possible. 
[0228] 

Moreover, the charge back of the power accumulated in the capacitor C2 in the above until the on- 
duty DRONl of NPN transistor Ql reached to 100% is carried out at DC power supply B. Although 
it explained that the power accumulated in the capacitor C2 discharged to AC motors Ml or M2 
when the on-duty DRONl reached to 100% This invention carries out the charge back of the power 
accumulated in the capacitor C2 until the on-duty DRONl of not only this but NPN transistor Ql 
reached predetermined on-duty at DC power supply B. If the on-duty DRONl reaches predetermined 
on-duty, the power accumulated in the capacitor C2 may be made to discharge to AC motors Ml or 
M2. 
[0229] 
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Others are the same as the gestalt 1 of operation. 
[The gestalt 3 of operation] 

With reference to drawing 19 , motorised equipment lOOB by the gestalt 3 of operation replaces 
control unit 30of motorised equipment lOOA A with control unit SOB, and others are the same as 
motorised equipment lOOA. 
[0230] 

Control-device 30B will receive Signal IGOFF from Exterior ECU, if the hybrid car or electric 
vehicle in which motorised equipment lOOB was carried is suspended. And if Signal IGOFF is 
received, control-device 30B judges whether the on-duty of NPN transistor Ql of the pressure-up 
converter 12 is smaller than 100%, and when on-duty is smaller than 100%, it will control the 
pressure-up converter 12 to carry out the charge back of the power accumulated in the capacitor C2 
to DC power supply B. Moreover, if control-device 30B judges with the on-duty of NPN transistor 
Ql having reached to 100%, it will control inverters 14 or 31 to discharge the power accumulated in 
the capacitor C2 to AC motors Ml or M2. 
[0231] 

When carrjdng out the charge back of the power accumulated in the capacitor C2 to DC power 
supply B, control-device 30B generates the signal PWB 3 for the pressure-up converter 12 to lower 
the pressure of the electrical potential difference Vcp of the both ends of a capacitor C2, and supply 
DC power supply B, and outputs it to the pressiu^e-up converter 12. Moreover, when discharging the 
power accimiulated in the capacitor C2 to AC motors Ml or M2, the signal 31 and PWMD 32 for 
changing into altemating voltage the direct current voltage from which inverters 14 or 31 received 
control-device 30B through nodes Nl and N2, and supplying AC motors Ml or M2 is generated, and 
the generated signal 31 and PWMD 32 is outputted to inverters 14 and 31, respectively. 
[0232] 

Although control-device 3 OA changed the on-duty DRONl of NPN transistor Ql and generated the 
signal PWB 2 by electrical-potential-difference command value Vdc^com of the pressure-up 
converter 12, control-device 30B makes the on-duty DRON2 of NPN transistor Ql increase the 
specified quantity every, and generates a signal PWB 3. Control-device 30B memorizes the on-duty 
DRON20 (a kind of the on-duty DRON2) of NPN transistor Ql before receiving Signal IGOFF from 
Exterior ECU, if Signal IGOFF. is received, will make the on-duty DRON2 increase the specified 
quantity every by making on-duty DRON20 into initial value, and, more specifically, will generate a 
signal PWB 3. 
[0233] 

In addition to this, control unit 3 OB has the same fimction as control imits 30 and 3 OA. 

The conditions in the gestalt 3 of operation in the case of carrying out the charge back of the power 

accumulated in the capacitor C2 are the conditions (1) mentioned above, (2), and (7), and the 

conditions in the gestalt 3 of operation in the case of discharging the power accumulated in the 

capacitor C2 are the conditions (4) mentioned above, (6), and (8). 

[0234] 

In addition, the power accumulated in the capacitor C2 is later mentioned about the detailed 

actuation in the case of charge-backing or discharging. 

[0235] 

Drawing 20 is the functional block diagram of control-device 3 OB shown in drawing 19 . With 
reference to drawing 20 , control imit 30B replaces electrical-potential-difference conversion control 
means 302of control unit 3 OA A with electrical-potential-difference conversion control means 302B, 
and others are the same as control unit 3 OA. 
[0236] 

In addition, in the gestalt 3 of operation, the duty ratio transducer 54 of the motor torque control 
means 301 outputs the duty ratio DR2 calculated based on the feedback voltage command to 
electrical-potential-difference conversion control means 302B. 
[0237] 

Electrical-potential-difference conversion control means 302B receives Signal RGE and Signal 
IGOFF from Exterior ECU, receives battery voltage Vb from voltage sensor lOA, receives 
temperature Tb from thermo-sensor lOB, receives Current BCRT from a current sensor 18, and 
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receives duty ratio DR2 from the motor torque control means 301. 
[0238] 

Electrical-potential-difference conversion control means 302B detects the on-duty DRON2 of NPN 
transistor Ql based on the duty ratio DR2 received from the motor torque control means 301, and 
memorizes the detected on-duty DRON2. Moreover, electrical-potential-difference conversion 
control means 302B will calculate the remaining capacity of DC power supply B based on the 
temperature Tb from the addition value of the current BCRT from a current sensor 18, and thermo- 
sensor lOB, if the signal IGOFF which shows that the ignition key was turned off is received from 
Exterior ECU. 
[0239] 

If it does so, electrical-potential-difference conversion control means 302B will judge whether based 
on the on-duty DRON20 and remaining capacity before receiving Signal IGOFF from Exterior ECU, 
the charge back of the power accumulated in the capacitor C2 should be carried out to DC power 
supply B, or it should discharge to AC motors Ml or M2. and electrical-potential-difference 
conversion control means 302B should carry out the charge back — ** — when it judges, the signal 
PWB 3 for making DC power supply B carry out the charge back of the power accumulated in the 
capacitor C2 is generated, and it outputs to tiie pressure-up converter 12. moreover, electrical- 
potential-difference conversion control means 302B should discharge — ** — when it judges, the 
signal 31 and PWMD 32 for making the power accimiulated in the capacitor C2 discharge to AC 
motors Ml or M2 is generated, and it outputs to inverters 14 and 31, respectively. 
[0240] 

In addition to this, electrical-potential-difference conversion control means 302B generates Signal 
PWD and a signal 1 and PWMC 2 like the electrical-potential-difference conversion control means 
302. 
[0241] 

Drawdng 21 is the functional block diagram showing the fxmction which generates the signal PWB 3 
for making DC power supply B carry out the charge back of the power accumulated in the capacitor 
C2 among the fimctions of electrical-potential-difference conversion control means 302B. 
[0242] 

With reference to drawing 21 , electrical-potential-difiference conversion control means 302B 
contains the remaining capacity detecting element 66, the on-duty setting section 70, the storage 
section 72, the judgment section 74, and the duty ratio transducer 76. It is as having mentioned above 
about the remaining capacity detecting element 66. 
[0243] 

The on-duty setting section 70 detects the on-duty DRON2 of NPN transistor Ql based on the duty 
ratio DR2 received from the motor torque control means 301, and memorizes the detected on-duty 
DRON2 in the storage section 72. 
[0244] 

Moreover, if Signal IGOFF is received from Exterior ECU, the on-duty setting section 70 will give 
the on-duty DRON20 before receiving Signal IGOFF to read-out from the storage section 72, and 
will give the read on-duty DRON20 to the judgment section 74. 
[0245] 

Furthermore, after receiving Signal IGOFF from Exterior ECU, whenever the on-duty setting section 
70 receives the signal CHGB for directing the charge back to DC power supply B of the power 
accimiulated in the capacitor C2 from the judgment section 74, it sets up the on-duty DRON2 to 
which only the specified quantity made it increase, and outputs the set-up on-duty DRON2 to the 
duty ratio transducer 76. 
[0246] 

After the on-duty setting section 70 receives Signal IGOFF from Exterior ECU, when Signal CHGB 
is first received from the judgment section 74, it sets up the on-duty DRON21 (a kind of the on-duty 
DRON2) to which only the specified quantity made the on-duty DRON20 increase, and, more 
specifically, outputs the set-up on-duty DRON21 to the duty ratio transducer 76. And if Signal 
CHGB is again received from the judgment section 74, the on-duty setting section 70 will set up the 
on-duty DRON22 (a kind of the on-duty DRON2) to which only the specified quantity made the on- 
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duty DRON21 increase, and will output the set-up on-duty DRON22 to the duty ratio transducer 76. 
Then, whenever the on-duty setting section 70 receives Signal CHGB from the judgment section 74, 
it sets up the on-duty DRONn to which only the specified quantity made on-duty DRON2n-l (a kind 
of the on-duty DRON2) set up immediately before increase, and outputs the set-up on-duty DRONn 
(a kind of the on-duty DRON2) to the duty ratio transducer 76. 
[0247] 

Furthermore, if the signal CHGD for directing the discharge to AC motors Ml or M2 of the power 
accumulated in the capacitor C2 is received from the judgment section 74, the on-duty setting section 
70 will set up the on-duty DRON 2_0 which consists of zero ("0"), and will output the set-up on- 
duty DRON 2_0 to the duty ratio transducer 76. 
[0248] 

The on-duty setting section 70 sets up the on-duty DRON2 to which it was made to increase the 
specified quantity every as mentioned above, when carrying out the charge back of the power 
accumulated in the capacitor C2 to DC power supply B. In this case, the on-duty setting section 70 
makes the on-duty DRON2 increase from initial value DRON20 to 100% according to either the 
straight line k5 shown in drawing 22 , and the cvirves k6 and k7. Drawing 22 shows the timing chart 
of the on-duty DRON2. With reference to drawing 22 , a straight line k5 shows the on-duty DRON2 
which increases from the on-duty DRON20 (initial value) in Point A to 100% at a fixed rate in Point 
D. Moreover, a ciu^e k6 increases from the on-duty DRON20 in Point A to on-duty DRON2k 
(DRON20<DRON2k<100%) in Point B, and shows after that the on-duty DRON2 which increases 
from on-duty DRON2k in Point B to 100% in Point D. Furthermore, a curve k7 increases from the 
on-duty DRON20 in Point A to on-duty DRON2k in Pomt B, increases from on-duty DRON2k in 
Point B to 100% in Point C after that, and shows the on-duty DRON2 which holds 100% between 
point C-D. 
[0249] 

If Signal IGOFF is inputted into the on-duty setting section 70 to timing tl when the on-duty 
DRON2 changes according to a straight line k5, the on-duty DRON2 is set as the on-duty DRON20 
(initial value) before Signal IGOFF is inputted into the on-duty setting section 70, and whenever the 
judgment section 74 outputs Signal CHGB to the on-duty setting section 70 after that, along with a 
curve k5, it will be increased by it at a fixed rate. And the on-duty DRON2 reaches to 100% in Point 
D to timing t4. 
[0250] 

Moreover, if Signal IGOFF is inputted into the on-duty setting section 70 to timing tl when the on- 
duty DRON2 changes according to a curve k6, it is set as initial value DRON20, and whenever the 
judgment section 74 outputs Signal CHGB to the on-duty setting section 70 after that, along with a 
curve k6, it will be increased at a fixed rate, and the on-duty DRON2 will reach the on-duty DRONk 
in Point B to timing t2. Then, it is increased at a larger increment rate than the increment rate 
between timing tl-t2, and the on-duty DRON2 reaches to 100% in Point D to timing t4, whenever 
the judgment section 74 outputs Signal CHGB to the on-duty setting section 70. 
[0251] 

Furthermore, if Signal IGOFF is inputted into the on-duty setting section 70 to timing tl when the 
on-duty DRON2 changes according to a curve k7, it is set as initial value DRON20, and whenever 
the judgment section 74 outputs Signal CHGB to the on-duty setting section 70 after that, along with 
a curve k7, it will be increased at a fixed rate, and the on-duty DRON2 will reach the on-duty 
DRONk in Point B to timing t2. Then, it is increased at a larger increment rate than the increment 
rate between timing tl-t2, and the on-duty DRON2 reaches to 100% in Point C to timing t3, 
whenever the judgment section 74 outputs Signal CHGB to the on-duty setting section 70. And the 
on-duty DRON2 is held to 100% between timing t3-t4. 
[0252] 

The increment rate of the on-duty DRON2 in a straight line k5 and curves k6 and k7 is set as the rate 
that an overcurrent does not flow to NPN transistor Ql. In curves k6 and k7, that and the increment 
rate of the on-duty DRON2 is controlled between the timing tl-t2 immediately after charge back 
initiation Since an overcurrent will tend to flow to NPN transistor Ql if the electrical potential 
difference Vcp of the both ends of a capacitor C2 is high and enlarges on-duty DRON2 rapidly 
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immediately after the charge back's initiation It is for controlling more that an overcurrent flows to 
NPN transistor Ql immediately after charge back initiation. Therefore, timing t2 and the concrete 
value of on-duty DRON2k are determined by the allowable-current value of NPN transistor Ql, the 
capacity of a capacitor C2, etc. 
[0253] 

Moreover, when a curve k7 is followed, although the on-duty DRON2 is held to 100% between 
timing t3-t4, it is for this making the electrical potential difference Vcp of the both ends of a 
capacitor C2 certainly in agreement with battery voltage Vb. 
[0254] 

The on-duty setting section 70 holds either a straight line k5 and the curves k6 and k7 as a map, and 
whenever it receives Signal CHGB from the judgment section 74, it sets up the new on-duty DRON2 
with reference to a map (either a straight line k5 and the curves k6 and k7). 
[0255] 

Again, with reference to dravsdng 21 , the storage section 72 memorizes the on-duty DRON2 
detected by the on-duty setting section 70. The judgment section 74 will judge whether the 
remaining capacity VLM received from the remaining capacity detecting element 66 is below the 
specified quantity, if Signal IGOFF is received from Exterior ECU. And when it judges with 
remaining capacity VLM not being below the specified quantity, the judgment section 74 generates 
Signal CHGD and outputs it to the on-duty setting section 70. 
[0256] 

Moreover, the judgment section 74 judges whether the on-duty DRON20 from the on-duty setting 
section 70 is smaller than 100%, when it judges with remaining capacity VLM being below the 
specified quantity. And when Signal CHGB is generated and it outputs to the on-duty setting section 
70, when it judges with the judgment section 74 having the on-duty DRON20 smaller than 100%, 
and the on-duty DRON20 judges with it not being smaller than 100% (i.e., when it judges with the 
on-duty DRON20 having reached to 100%), Signal CHGD is generated and it outputs to the on-duty 
setting section 70. 
[0257] 

Furthermore, whenever the judgment section 74 receives the on-duty DRON2 (DRON [21 ], 
DRON22 grade) from the on-duty setting section 70, it judges whether the received on-duty DRON2 
is smaller than 100%. And when Signal CHGB is generated and it outputs to the on-duty setting 
section 70, when it judges with the judgment section 74 having the on-duty DRON2 smaller than 
100%, and the on-duty DRON2 judges with it not being smaller than 100% (i.e., when it judges with 
the on-duty DRON2 having reached to 100%), Signal CHGD is generated and it outputs to the on- 
duty setting section 70. 
[0258] 

If the on-duty DRON2 is received from the on-duty setting section 70, the duty ratio transducer 76 
will generate a signal PWB 3 based on the on-duty DRON2 and battery voltage Vb which were 
received, and will output it to the pressure-up converter 12. 
[0259] 

Supposing it receives on-duty DR0N2n from the on-duty setting section 70 to the timing of 
arbitration, the duty ratio transducer 76 calculates duty ratio DR2n based on the received on-duty 
DRON2n, will carry out the multiplication of the battery voltage Vb to the calculated duty ratio 
DR2n, and will calculate target electrical-potential-difference Vcp_com of the output voltage of the 
pressure-up converter 12. Moreover, the duty ratio transducer 76 carries out the multiplication of the 
battery voltage Vb to duty ratio DR2n-l calculated based on on-duty DRON2n-l [ last ], and 
calculates the current output voltage Vcpc of the pressure-up converter 12. And the duty ratio 
transducer 76 generates the signal PWB 3 for setting the current output voltage Vcpc as target 
electrical-potential-difference Vcp_com based on duty ratio DR2n, the current output voltage Vcpc, 
and target electrical-potential-difference Vcp_com, and outputs it to the pressure-up converter 12. 
[0260] 

With reference to drav^ing 23 , actuation of the remaining capacity detecting element 66 when 
generating a signal PWB 3, the on-duty setting section 70, the storage section 72, the judgment 
section 74, and the duty ratio transducer 76 is explained. In addition, the on-duty setting section 70 is 
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explained as that to which the on-duty DRON2 is changed the specified quantity every according to 

the straight line k5 shown in drawing 22 . 

[0261] 

If Signal IGOFF is received from Exterior ECU, the on-duty setting section 70 will output the on- 
duty DRON20 before receiving Signal IGOFF to read-out from the storage section 72, and will 
output the read on-duty DRON20 to the judgment section 74. 
[0262] 

The judgment section 74 will judge the remaining capacity VLM received from the remaining 
capacity detecting element 66 as remaining capacity VLM being below the specified quantity as 
compared with the specified quantity, if Signal IGOFF is received from Exterior ECU. And the 
judgment section 74 judges fiirther the on-duty DRON20 received from the on-duty setting section 
70 as the on-duty DRON20 being smaller than 100% as compared with 100%. If it does so, the 
judgment section 74 will generate Signal CHGB as that with which the charge back conditions 
(conditions (1), (2), and (7)) mentioned above were filled, and will output it to the on-duty setting 
section 70. 
[0263] 

If Signal CHGB is received from the judgment section 74, the on-duty setting section 70 will set up 
the on-duty DRON21 to which only the specified quantity made the on-duty DRON20 increase 
according to a straight line k5, and will output the set-up on-duty DRON21 to the judgment section 
74 and the duty ratio transducer 76. The duty ratio transducer 76 generates a signal PWB 31 (a kind 
of a signal PWB 3) by the approach mentioned above based on the on-duty DRON21 from the on- 
duty setting section 70, and outputs it to the pressxire-up converter 12. 
[0264] 

If the judgment section 74 carries out predetermined time progress after receiving the on-duty 
DRON21 from the on-duty setting section 70, it will judge the on-duty DRON21 as the on-duty 
DRON21 being smaller than 100% as compared with 100%. And the judgment section 74 generates 
Signal CHGB and outputs it to the on-duty setting section 70. 
[0265] 

If it does so, the on-duty setting section 70 will set up the on-duty DRON22 to which only the 
specified quantity made the on-duty DRON21 increase according to a straight line k5 according to 
the signal CHGB from the judgment section 74, and will output the set-up on-duty DRON22 to the 
judgment section 74 and the duty ratio transducer 76. 
[0266] 

The duty ratio transducer 76 generates a signal PWB 32 (a kind of a signal PWB 3) by the approach 
mentioned above based on the on-duty DRON22 from the on-duty setting section 70, and outputs it 
to the pressure-up converter 12. 
[0267] 

Then, the on-duty setting section 70, the judgment section 74, and the duty ratio transducer 76 repeat 
the actuation mentioned above, one by one, generate a signal PWB 33, PWB3n-l, and PWB3n, 
and output the generated signal PWB 33, PWB3n-l, and PWB3n to the pressure-up converter 12. 
[0268] 

The actuation in the gestalt 3 of the operation when charge-backing or discharging the power 

accumulated in the capacitor C2 with reference to drawing 24 , is explained. 

[0269] 

If a series of actuation is started with reference to drawing 24 , it judges whether electrical -potential- 
difference conversion control means 302B received Signal IGOFF from whether the hybrid car or 
electric vehicle in which motorised equipment lOOB was carried is suspended, and Exterior ECU 
(step S3 1), and when it judges with having not received Signal IGOFF, a series of actuation will be 
ended (step S39). 
[0270] 

In step S31, when it judges with having received Signal IGOFF, electrical-potential-difference 
conversion control means 302B receives Current BCRT from a current sensor 18, and calculates the 
addition value of the received current BCRT. And electrical-potential-difference conversion control 
means 302B amends the calculated addition value with the temperature Tb from thermo-sensor lOB, 
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and detects the remaining capacity VLM of DC power supply B (step S32). 
[0271] 

When it does so, electrical-potential-difference conversion control means 302B makes the power 
with which it was accumulated in the capacitor C2 in it when remaining capacity VLM judged 
whether it is below the specified quantity (step S33) and judged it as remaining capacity VLM being 
larger than the specified quantity discharge to AC motors Ml or M2 (step S3 8). 
[0272] 

On the other hand, electrical-potential-difference conversion control means 302B detects the on-duty 
DRON20 (initial value) before receiving Signal IGOFF, when remaining capacity VLM judges with 
it being below the specified quantity in step S33 (step S34). And electrical-potential-difference 
conversion control means 302B makes detected initial value DRON20 the on-duty DRON2 (step 

535) , and it judges whether the on-duty DRON2 is smaller than 100% (step S36). 
[0273] 

Electrical-potential-difference conversion control means 302B makes the power accxmiulated in the 
capacitor C2 discharge to AC motors Ml or M2, when [ when the on-duty DRON2 is smaller than 
100% ] it judges with there being nothing (i.e., when the on-duty DRON2 judges with having 
reached to 100%) (step S38). 
[0274] 

On the other hand, electrical-potential-difference conversion control means 302B judges with that 
with which all of the charge back's conditions (1) mentioned above, (2), and (7) were filled, when it 
judges with the on-duty DRON2 being smaller than 100%. And electrical-potential-difference 
conversion control means 302B sets up the on-duty DRON21 to which only the specified quantity 
made the on-duty DRON2 (= DRON20) increase according to a straight line k5, generates a signal 
PWB 31 based on the set-up on-duty DRON21, and outputs it to the pressure-up converter 12. The 
pressure-up converter 12 carries out the charge back of the power accimiulated in the capacitor C2 at 
DC power supply B based on a signal PWB 3 1 (step S37). 
[0275] 

After electrical-potential-difference conversion control means 302B sets up the on-duty DRON21, 
after fixed time amount progress, it judges whether the on-duty DRON21 is smaller than 100% (step 

536) , and judges with the on-duty DRON21 being smaller than 100%. And electrical-potential- 
difference conversion control means 302B sets up the on-duty DRON22 to which only the specified 
quantity made the on-duty DRON21 increase according to a straight line k5, generates a signal PWB 
32 based on the set-up on-duty DRON22, and outputs it to the pressure-up converter 12. The 
pressure-up converter 12 carries out the charge back of the power accumulated in the capacitor C2 
based on the signal PWB 32 at DC power supply B (step S37). 

[0276] 

Then, in step S36, steps S36 and S37 are repeatedly performed until it judges that the on-duty 
DRON2 is not smaller than 100% (i.e., until the on-duty DRON2 reaches to 100%). And in step S36, 
if judged with the on-duty DRON2 having reached to 100%, the power accumulated in the capacitor 
C2 will discharge to AC motors Ml or M2 (step S38), and a series of actuation will be completed 
(step S39). 
[0277] 

In addition, it is the same as actuation of steps S 121 -SI 23 which show the power accumulated in the 
capacitor C2 to actuation of step S12 which shows detailed actuation of step S3 8 which makes AC 
motors Ml or M2 discharge to drawing 7 , i.e., drawing 1 1 . And when making the power 
accumulated in the capacitor C2 discharge to AC motors Ml or M2, electrical-potential-difference 
conversion control means 302B generates signals PWMD31 or PWMD32, and outputs them to 
inverters 14 or 31. 
[0278] 

Thus, the charge back of the power accumulated in the capacitor C2 until the on-duty DRON2 of 
NPN transistor Ql of the pressure- up converter 12 reached to 100% when Signal IGOFF was 
inputted into electrical-potential-difference conversion control means 302A fi*om Exterior ECU is 
carried out at DC power supply B, and if the on-duty DRON2 reaches to 100%, the power 
accumulated in the capacitor C2 will discharge to AC motors Ml or M2. 
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[0279] 

And when making DC power supply B carry out the charge back of the power accumulated in the 
capacitor C2, whenever it is judged with "Yes" in step S36, the on-duty DRON2 is made to increase 
the specified quantity every according to a straight line k5, and signals PWB31 and PWB32, 
PWB3n are generated. 
[0280] 

While being able to carry out most charge backs of the power accumulated in the capacitor C2 by 
making DC power supply B carry out the charge back of the power accumulated in the capacitor C2 
at DC power supply B until the on-duty DRON2 of NPN transistor Ql reaches to 100%, after the 
electrical potential difference Vcp of the both ends of a capacitor C2 becomes equal to battery 
voltage Vb, the power accumulated in the capacitor C2 can be discharged to AC motors Ml or M2. 
Consequently, the discharging power can be controlled to the minimum. 
[0281] 

Moreover, since it charge-backs and the power which was made to increase the on-duty DRON2 
without using the electrical potential difference Vcp of the both ends of a capacitor C2, and was 
accumulated in the capacitor C2 is discharged, even if it does not use a voltage sensor 13, it can 
charge-back and the power accvmiulated in the capacitor C2 can be discharged. 

[0282] 

The actuation by the whole motorised equipment lOOB is replaced with the actuation performed 
according to the flow chart which shows the actuation which discharges [ which discharges and 
charge-backs ] the power accumulated in the capacitor C2 among whole actuation of motorised 
equipment 100 to drawing 24 , and others are the same as actuation of motorised equipment 100. 
[0283] 

In addition, the control which discharges the power accumulated in the capacitor C2 to the charge 
back or AC motors Ml and M2 at DC power supply B It is performed by CPU in fact. CPU A 
program equipped with each step of the flow chart shown in drawing 24 From ROM to read-out The 
charge back to DC power supply B of the power accumulated in the capacitor C2 according to the 
flow chart which performs the read program and is shown in drawing 24 , or the discharge to AC 
motors Ml and M2 is controlled. Therefore, ROM is equivalent to the record medium which 
recorded the program equipped with each step of the flow chart shown in drawing 24 and in which 
computer (CPU) read is possible. 
[0284] 

Others are the same as the gestalten 1 and 2 of operation. 
[The gestalt 4 of operation] 

With reference to drawing 25 , motorised equipment lOOC by the gestalt 4 of operation replaces the 
control unit 30 of motorised equipment 100 with control unit 30C, and others are the same as 
motorised equipment 100. 
[0285] 

If Signal IGOFF is received from Exterior ECU, control unit 30C calculates the remaining capacity 
of DC power supply B by the same approach as a control imit 30, and when remaining capacity is 
below the specified quantity, it will calculate the electric energy which can charge DC power supply 
B. Moreover, control-device 30C calculates the electric energy which can be supplied to DC power 
supply B from a capacitor C2 based on the battery voltage Vb from voltage sensor lOA, and the 
electrical potential difference Vcp from a voltage sensor 13. And control-device 30C asks for the 
reference voltage which switches to discharge the power accumulated in the capacitor C2 based on 
the electric energy which can be charged, and the electric energy which can be supplied from the 
charge back. The pressure-up converter 12 is controlled to carry out the charge back of the power 
accumulated in the capacitor C2 when the electrical potential difference Vcp from a voltage sensor 
13 was more than reference voltage at DC power supply B. When the electrical potential difference 
Vcp from a voltage sensor 13 is lower than reference voltage Vcp, inverters 14 or 31 are controlled 
to discharge the power accumulated in the capacitor C2 to AC motors Ml or M2. 
[0286] 

In addition, when carrying out the charge back of the power accumulated in the capacitor C2 at DC 
power supply B, control-device 30C generates a signal PWB 4, outputs it to the pressure-up 
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converter 12, when discharging the power accumulated in the capacitor C2 to AC motors Ml or M2, 

generates signals PWMD41 or PWMD42, and outputs them to inverters 14 or 31. 

[0287] 

Control imit 30C achieves the function as a control imit 30 that others are the same. 

Drawing 26 shows the functional block diagram of control-device 30C shown in drawing 25 . With 

reference to drawing 26 , control unit 30C replaces the electrical-potential-difference conversion 

control means 302 of a control xmit 30 with electrical-potential-difference conversion control means 

302C, and others are the same as a control unit 30. 

[0288] 

If Signal IGOFF is received from Exterior ECU, electrical-potential-difference conversion control 
means 302C calculates the addition value of the current BCRT from a current sensor 18, will amend 
the calculated addition value with the temperature Tb from thermo-sensor lOB, and will calculate the 
remaining capacity of DC power supply B. And electrical-potential-difference conversion control 
means 302C calcxilates the electric energy Pchg which can charge DC power supply B by subtracting 
the calculated remaining capacity from the amount of full charges of DC power supply B. Moreover, 
electrical-potential-difference conversion control means 302C calculates the electric energy Pchb 
which can be supplied to DC power supply B by the formula (2) from a capacitor C2 based on the 
battery voltage Vb from voltage sensor lOA, and the electrical potential difference Vcp from a 
voltage sensor 13. 
[0289] 
[Equation 2] 



Pchb = -C (Vcp^ - Vb^ ) - (2) 



[0290] 

In addition, in a formula (2), C is the capacity of a capacitor C2. 

If it does so, electrical-potential-difference conversion control means 302C will determine the 
reference voltage Vref which switches to discharge the power accumulated in the capacitor C2 in 
electric energy Pchb as compared with electric energy Pchg when electric energy Pchb was smaller 
than electric energy Pchg from the charge back according to electric energy Pchb. In this case, since 
all the electric energy Pchb that can be supplied to DC power supply B from a capacitor C2 can be 
charged at DC power supply B, electrical-potential-difference conversion control means 302C will 
discharge the power accumulated in the capacitor C2 to AC motors Ml or M2, if the charge back of 
the power accumulated in the capacitor C2 is carried out at DC power supply B and an electrical 
potential difference Vcp reaches electrical-potential-difference Vb+alpha \mtil an electrical potential 
difference Vcp becomes electrical-potential-difference Vb+alpha in consideration of the error of a 
voltage sensor 13 etc. That is, electrical-potential-difference conversion control means 302C 
determines electrical-potential-difference Vb+alpha as reference voltage Vref. 
[0291] 

On the other hand, when electric energy Pchb is beyond the electric energy Pchg, electrical- 
potential-difference conversion control means 302C determines reference voltage Vref based on 
electric energy Pchg. By making the electrical potential difference Vcp when substituting electric 
energy Pchg for the electric energy Pchb of a formula (2) into electrical-potential-difference 
Vcp_chg, electrical-potential-difference conversion control means 302C is calculated by the formula 
(3), and, more specifically, makes electrical-potential-difference Vcp_chg reference voltage Vref. 
[0292] 
[Equation 3] 



Vcp_chg = ^p^^+Vb^ -(3) 
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[0293] 

In this case, since electrical-potential-difference Vb+alpha is determined based on electric energy 
Pchb and electrical-potential-difference Vcp__chg is determined based on electric energy Pchg 
(<=Pchb), electrical-potential-difference Vcp_chg is more than electrical-potential-difference 
Vb+alpha. Therefore, in motorised equipment lOOC, when determining reference voltage Vref based 
on the power Pchg which can charge DC power supply B, reference voltage Vref is determined as 
electrical-potential-difference Vcp_chg which is more than reference voltage Vb+alpha determined 
based on the power Pchb which can be supplied to DC power supply B from the capacitor C2. 
[0294] 

If reference voltage Vref is determined, electrical-potential-difference conversion control means 
302C judges whether the electrical potential difference Vcp from a voltage sensor 13 is more than 
the reference voltage Vref (= Vbn-alpha or Vcp_chg), and when an electrical potential difference Vcp 
is not more than the reference voltage Vref, it will discharge the power accumulated in the capacitor 
C2 to AC motors Ml or M2. Moreover, electrical-potential-difference conversion control means 
302C performs either the charge back 1 who mentioned above the temperature Tc from a thermo 
sensor 1 1 according to the comparison result in comparison with the predetermined value Tl, the 
charge back 2 and the charge back 3, when an electrical potential difference Vcp is more than the 
reference voltage Vref. 
[0295] 

In addition to this, electrical-potential-difference conversion control means 302C achieves the same 

function as the electrical-potential-difference conversion control means 302. 

[0296] 

In addition, it is equivalent to judging whether electrical-potential-difference difference Vcp-Vb of 
an electrical potential difference Vcp and battery voltage Vb is beyond a predetermined value to 
judge whether the electrical potential difference Vcp from a voltage sensor 13 is reference voltage 
Vb+alpha or more than Vcp_chg. It is because in reference voltage Vb+alpha Vcp>=Vb+alpha ? is 
equivalent to Vcp-Vb>=alpha ? and Vcp>=Vcp_chg? is equivalent to Vcp-Vb>=Vcp__chg-Vb=beta 
in reference voltage Vcp__chg. 
[0297] 

Therefore, it is equivalent to determining the predetermined value which is the candidate for a 
comparison of electrical-potential-difference difference Vcp-Vb of an electrical potential difference 
Vcp and battery voltage Vb as alpha or beta to determine electrical-potential-difference Vb+alpha or 
electrical-potential-difference Vcp_chg as reference voltage Vref. 
[0298] 

If it does so, in motorised equipment lOOC, the predetermined value which is the candidate for a 
comparison of electrical-potential-difference difference Vcp-Vb of an electrical potential difference 
Vcp and battery voltage Vb will be determined based on the electric energy Pchg which can charge 
the electric energy Pchb which can be supplied to DC power supply B, or DC power supply B from a 
capacitor C2. And a predetermined value is determined based on electric energy Pchb, when electric 
energy Pchb is smaller than electric energy Pchg, and when electric energy Pchb is beyond the 
electric energy Pchg, it is determined based on electric energy Pchg. Moreover, a predetermined 
value is determined as "alpha", when electric energy Pchb is smaller than electric energy Pchg, and 
when electric energy Pchb is beyond the electric energy Pchg, it is determined as "beta (>alpha)." 
[0299] 

The conditions in the gestalt 4 of the operation for making the conditions in the gestalt 4 of the 
operation at the time of making DC power supply B carry out the charge back of the power 
accumulated in the capacitor C2 and the power accumulated in the capacitor C2 discharge to AC 
motors Ml or M2 are explained. 
[0300] 

The conditions in the gestalt 4 of the operation at the time of making DC power supply B carry out 
the charge back of the power accumulated in the capacitor C2, 

(1) The ignition key is turned off, 

(2) The remaining capacity of DC power supply B is below the specified quantity. 
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(9) The electrical potential difference Vcp of the both ends of a capacitor C2 is more than the 
reference voltage Vref 

It is that the conditions of ****** are fulfilled. 
[0301] 

Moreover, the conditions in the gestalt 4 of the operation for making the power accumulated in the 

capacitor C2 discharge to AC motors Ml or M2, 

(4) The ignition key is turned off. 

(6) The system relays SRI and SR2 are tumed off. 

(10) The electrical potential difference Vcp of the both ends of a capacitor C2 is lower than reference 
voltage Vref 

It is that the conditions of ****** are fulfilled. 

[0302] 

It is as having explained conditions (1), (2), (4), and (6) in the gestalt 1 of operation. 
[0303] 

"It is that the electrical potential difference Vcp of the both ends of a capacitor C2 is more than the 
reference voltage Vref* one condition in the charge back is fulfilled when electrical-potential- 
difference conversion control means 302C judges that the electrical potential difference Vcp firom a 
voltage sensor 13 is more than the reference voltage Vref. 
[0304] 

Moreover, it is filled when electrical-potential-difference conversion control means 302C judges that 
"the electrical potential difference Vcp of the both ends of a capacitor C2 is lower than reference 
voltage Vref has the electrical potential difference Vcp lower than reference voltage Vref from a 
voltage sensor 13. [ that it is one condition in discharge ] 
[0305] 

Drawing 27 is a flow chart for explaining the actuation in the gestalt 4 of the operation when charge- 
backing or discharging the power accumulated in the capacitor C2. The flow chart shown in drawing 
27 replaces with step S5a step S5 of the flow chart shown in drawdng 7 , and inserts step S4a 
between step S4 and step S5a, and others are the same as the flow chart shown in drawing 7 . 
[0306] 

If judged with the remaining capacity of DC power supply B being below the specified quantity in 
step S4 with reference to drawing 27 , control-device 30C will substitute an electrical potential 
difference Vcp and battery voltage Vb for a formula (2), and will calculate the electric energy Pchb 
in which the charge back is possible to DC power supply B. Moreover, control unit 30C calculates 
the electric energy Pchg which can charge DC power supply B based on the remaining capacity of 
DC power supply B, and measures electric energy Pchb with electric energy Pchg. And control unit 
30C makes electrical-potential-difference Vb+alpha reference voltage Vref, when electric energy 
Pchb is smaller than electric energy Pchg. Moreover, when electric energy Pchb is beyond the 
electric energy Pchg, fi"om a formula (3), control unit 30C calculates electrical-potential-difference 
Vcp_chg, and makes the calculated electrical-potential-difference Vcp_chg reference voltage Vref. 
Thus, control unit 30C determines reference voltage Vref based on the electric energy Pchg which 
can charge the electric energy Pchb which can be supplied to DC power supply B, or DC power 
supply B (step S4a). 
[0307] 

If it does so, control imit 30C will judge whether the electrical potential difference Vcp from a 
voltage sensor 13 is more than the reference voltage Vref (step S5a). And when steps S6-S1 1 
mentioned above when judged with an electrical potential difference Vcp being more than the 
reference voltage Vref are performed and it is judged with an electrical potential difference Vcp 
being lower than reference voltage Vref, step S12 mentioned above is performed. 
[0308] 

Others are the same as the explanation in drawing 7 . 

Thus, in the flow chart shown in drawing 27 , the amoimt of charge backs to DC power supply B is 
determined that it will not exceed the electric energy which can charge DC power supply B based on 
the electric energy which can charge the electric energy or DC power supply B which the reference 
voltage Vref which switches the power accumulated in the capacitor C2 to discharge firom the charge 
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back can supply to DC power supply B. Therefore, overcharge of DC power supply B is prevented 
and the charge back of the power which can be used effectively can be carried out at DC power 
supply B. 
[0309] 

The actuation by whole motorised equipment lOOC is replaced with the actuation which shows the 
actuation which discharges [ which discharges and charge-backs ] the power accumulated in the 
capacitor C2 among whole actuation of motorised equipment 100 to drawdng 27 , and others are the 
same as actuation by the whole motorised equipment 100. 
[0310] 

The motorised equipment by the gestalt 4 of operation may be motorised equipment lOOD shown in 
drawing 28 . With reference to drav^ng 28 , motorised equipment lOOD replaces control unit 30of 
motorised equipment 100 A A with control unit 30D, and others are the same as motorised eqmpment 
lOOA. 
[0311] 

Control-device 30D determines reference-value DRON_STDl of the on-duty DRONl when 
switching the power accumulated in the capacitor C2 to discharge from the charge back based on the 
electric energy Pchg which can charge the electric energy Pchb which can be supplied to DC power 
supply B, or DC power supply B, 
[0312] 

Control unit 30D determines reference voltage Vref by the same approach as control unit 30C, does 
the division of the determined reference voltage Vref with battery voltage Vb, and, more 
specifically, determines reference- value DRON_STD 1 . 
[0313] 

And it judges whether control-device 30D has the on-duty DRONl smaller than reference-value 
DRON_STDl, and when the on-duty DRONl is smaller than reference- value DRON_STDl, the 
pressure-up converter 12 is controlled to carry out the charge back of the power accumulated in the 
capacitor C2 at DC power supply B. Moreover, control-device SOD controls inverters 14 or 31 to 
discharge the power accumulated in the capacitor C2 to AC motors Ml or M2, when the on-duty 
DRONl is not smaller than reference-value DRON_STDl (i.e., when the on-duty DRONl reaches 
reference-value DRON_STDl). 
[0314] 

In addition, when making DC power supply B carry out the charge back of the power accumulated in 
the capacitor C2, control-device SOD generates a signal PWB 5, and outputs it to the pressure-up 
converter 12. Moreover, when making the power accumulated in the capacitor C2 discharge to AC 
motors Ml or M2, control-device SOD generates signals PWMD51 or PWMD52, and outputs them 
to inverters 14 or 3 1 . 
[0315] 

In addition to this, control unit SOD achieves the same function as control unit SOA. 

Drawing 29 shows the ftmctional block diagram of control-device SOD shown in drawing 28 . With 

reference to drawing 29 , control unit SOD replaces electrical-potential-difference conversion control 

means 302of control unit SOA A with electrical-potential-difference conversion control means 302D, 

and others are the same as control unit SOA. 

[0316] 

Electrical-potential-difference conversion control means 302D calculates the electric energy Pchg 
which can charge the electric energy Pchb which can be supplied to DC power supply B from a 
capacitor C2, and DC power supply B by the approach mentioned above. And as compared with 
electric energy Pchg, electrical-potential-difference conversion control means S02D determines 
reference-value DRON_STDl for electric energy Pchb based on electric energy Pchb, when electric 
energy Pchb is smaller than electric energy Pchg. Moreover, electrical-potential-difference 
conversion control means 302D determines reference-value DRON_STDl based on electric energy 
Pchg, when electric energy Pchb is beyond the electric energy Pchg. 
[0317] 

More specifically, electrical-potential-difference conversion control means S02D determines the 
value tau 1 which did the division of reference voltage Vb+alpha determined based on electric 
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energy Pchb with battery voltage Vb as reference-value DRON_STDl of the on-duty DRONl, when 
electric energy Pchb is smaller than electric energy Pchg. Moreover, electrical-potential-difference 
conversion control means 302D determines the value tau 2 (<taul) which did the division of 
reference voltage Vcp_chg determined based on electric energy Pchg with battery voltage Vb as 
reference-value DRON_STDl of the on-duty DRONl, when electric energy Pchb is beyond the 
electric energy Pchg. 
[0318] 

And electrical-potential-difference conversion control means 302D judges whether the on-duty 
DRONl is smaller than reference-value DRON STDl (taul or tau2), when the on-duty DRONl is 
smaller than reference- value DR0N_STD1 (taul or tau2), generates a signal PWB 5 and outputs it to 
the pressure-up converter 12. Moreover, when the on-duty DRONl is not smaller than reference- 
value DRON_STDl (taul or tau2) (i.e., when the on-duty DRONl reaches reference-value 
DRON_STDl (taul or tau2)), electrical-potential-difference conversion control means 302D 
generates signals PWMD51 or PWMD52, and outputs them to inverters 14 or 31. 
[0319] 

In addition to this, electrical-potential-difference conversion control means 302D achieves the same 

function as electrical-potential-difference conversion control means 3 02 A. 

[0320] 

Drawing 30 is the functional block diagram showing the function which generates a signal PWB 5 
among the functions of electrical-potential-difference conversion control means 302D. In addition to 
the electrical-potential-difference command value setting section 60 shown in dravsdng 15 , the duty 
ratio transducer 62, the judgment section 64, and the remaining capacity detecting element 66, with 
reference to drawing 30 , electrical-potential-difference conversion control means 302D contains the 
reference- value decision section 68. It is as having mentioned above about the electrical-potential- 
difference command value setting section 60, the duty ratio transducer 62, the judgment section 64, 
and the remaining capacity detecting element 66. 
[0321] 

The reference-value decision section 68 substitutes battery voltage Vb and an electrical potential 
difference Vcp for a formula (2), and calculates the electric energy Pchb which can be supplied to 
DC power supply B from a capacitor C2. Moreover, the reference-value setting section 68 calculates 
the electric energy Pchg which can charge DC power supply B based on the remaining capacity from 
the remaining capacity detecting element 66. And the reference- value decision section 68 determines 
reference-value DRON_STDl as "tau 1" or "tau 2" according to the comparison result of electric 
energy Pchb and electric energy Pchg, and outputs the determined reference-value DRON_STDl to 
the judgment section 64. 
[0322] 

In addition, it judges whether the judgment section 64 has the on-duty DRONl smaller than 

reference-value DRON_STDl. 

[0323] 

The charge back conditions in motorised equipment lOOD replace with reference- value 
DRON_STDl 100 of the conditions (1) mentioned above, (2), and (7)% of conditions (7). Moreover, 
the discharge conditions in motorised equipment lOOD replace with reference-value DRON_STDl 
100 of the conditions (4) mentioned above, (6), and (8)% of conditions (8). 
[0324] 

Drawing 3 1 is a flow chart for explaining the actuation in motorised equipment lOOD which 
discharges [ which discharges and charge-backs ] the power accumulated in the capacitor C2. The 
flow chart shown in drav^ng 31 replaces with step S24a step S24 of the flow chart shown in drawing 
18 , and inserts step S23a between step S23 and step S24a, and others are the same as the flow chart 
shown in drawing 18 . 
[0325] 

If judged with the remaining capacity of DC power supply B being below the specified quantity in 
step S23 with reference to drawing 3 1 , control unit 30D will substitute the electrical potential 
difference Vcp from a voltage sensor 13, and the battery voltage Vb from voltage sensor lOA for a 
formula (2), and will calculate the electric energy Pchb which can be supplied to DC power supply 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/14/2006 



JP,2004-048983,A [DETAILED DESCRIPTION] 



Page 41 of 47 



B. Moreover, based on the remaining capacity of DC power supply B detected in step S22, control 
unit 30D calculates the electric energy Pchg which can charge DC power supply B, and measures 
electric energy Pchb with electric energy Pchg. 
[0326] 

And control unit 30D determines reference voltage Vref as electrical-potential-difference Vb+alpha, 
when electric energy Pchb is smaller than electric energy Pchg, and it determines electrical-potential- 
difference Vcp_chg calculated by the approach mentioned above when electric energy Pchb was 
beyond the electric energy Pchg as reference voltage Vref. If it does so, control-device 30D will do 
the division of the reference voltage Vref with battery voltage Vb, and will determine reference- 
value DRON^STDl (= taul or tau2) of the on-duty DRONl (step S23a). 
[0327] 

And it judges whether control-device 30D has the on-duty DRONl smaller than reference- value 
DRON_STDl (step S24a). When the on-duty DRONl is smaller than reference-value 
DRON_STDl, steps S25-S27 mentioned above are performed, and a series of actuation retums to 
step S24a. Moreover, when the on-duty DRONl reaches reference-value DRON_STDl, step S28 
mentioned above is performed and a series of actuation is completed (step S29). 
[0328] 

Others are the same as the explanation in drawing 18 . 

Thus, in the flow chart shown in drawing 3 1 , it is determined based on the electric energy which can 
charge the electric energy or DC power supply B of the on-duty DRONl which switches the power 
accumulated in the capacitor C2 to discharge from the charge back which reference-value 
DRON_STDl can supply to DC power supply B that the amoxmt of charge backs to DC power 
supply B will not exceed the electric energy which can charge DC power supply B. Therefore, 
overcharge of DC power supply B is prevented and the charge back of the power which can be used 
effectively can be carried out at DC power supply B. 
[0329] 

The actuation by the whole motorised equipment lOOD is replaced with the actuation which shows 
the actuation which discharges [ which discharges and charge-backs ] the power accumulated in the 
capacitor C2 among whole actuation of motorised equipment 100 to drawing 3 1 , and others are the 
same as actuation by the whole motorised equipment 100. 
[0330] 

The motorised equipment by the gestalt 4 of operation may be motorised equipment lOOE shown in 
dravying 32 . With reference to drawing 32 , motorised equipment lOOE replaces control unit 30of 
motorised equipment lOOB B with control imit 30E, and others are the same as motorised equipment 
lOOB. 
[0331] 

Control-device 30E determines reference-value DRON_STD2 of the on-duty DRON2 when 
switching the power accumulated in the capacitor C2 to discharge from the charge back based on the 
electric energy Pchg which can charge the electric energy Pchbc which can be supplied to DC power 
supply B, or DC power supply B. 
[0332] 

Control-device 30E calculates the electrical potential difference Vcpc of the both ends of a capacitor 
C2 based on battery voltage Vb and duty ratio DR2, and, more specifically, calculates the electric 
energy Pchbc which can be supplied to DC power supply B from a capacitor C2 based on the 
electrical potential difference Vcpc and battery voltage Vb which were calculated. Moreover, control 
unit 30E calculates the electric energy Pchg which can charge DC power supply B by the approach 
mentioned above. And as compared with electric energy Pchg, control unit 30E determines 
electrical-potential-difference Vb-f-alpha for the calculated electric energy Pchbc as reference voltage 
Vref, when electric energy Pchbc is smaller than electric energy Pchg. Moreover, control unit 30E 
determines electrical-potential-difference Vcp_chg as reference voltage Vref, when electric energy 
Pchbc is beyond the electric energy Pchg. 
[0333] 

If it does so, control-device 30E will do the division of the determined reference voltage Vref with 
battery voltage Vb, and will determine reference- value DRON_STD2. 
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[0334] 

And it judges whether control-device 30E has the on-duty DRON2 smaller than reference-value 
DRON_STD2, and when the on-duty DRON2 is smaller than reference- value DRON_STD2, the 
pressure-up converter 12 is controlled to carry out the charge back of the power accumulated in the 
capacitor C2 at DC power supply B. Moreover, control-device 30E controls inverters 14 or 31 to 
discharge the power accumulated in the capacitor C2 to AC motors Ml or M2, when the on-duty 
DRON2 is not smaller than reference-value DRON_STD2 (i.e., when the on-duty DRON2 reaches 
reference-value DRON_STD2). 
[0335] 

In addition, when making DC power supply B carry out the charge back of the power accumulated in 
the capacitor C2, control-device 30E generates a signal PWB 6, and outputs it to the pressure-up 
converter 12. Moreover, when making the power accumulated in the capacitor C2 discharge to AC 
motors Ml or M2, control-device 30E generates signals PWMD61 or PWMD62, and outputs them to 
inverters 14 or 31. 
[0336] 

In addition to this, control imit 30E achieves the same function as control unit 30B. 

Drawing 33 shows the functional block diagram of control-device 30E shown in drawing 32 . With 

reference to drawing 33 , control unit 30E replaces electrical-potential-difference conversion control 

means 302of control unit SOB B with electrical-potential-difference conversion control means 302E, 

and others are the same as control xmit SOB. 

[0337] 

Electrical-potential-difference conversion control means 302E carries out the multiplication of the 
duty ratio DR2 from the motor torque control means 301 to battery voltage Vb from voltage sensor 
lOA, calculates the electrical potential difference Vcpc of the both ends of a capacitor C2, and 
calculates the electric energy Pchbc which can be supplied to DC power supply B from a capacitor 
C2 based on the electrical potential difference Vcpc and electrical potential difference Vb which 
were calculated. Moreover, electrical-potential-difference conversion control means 302E calculates 
the electric energy Pchg which can charge DC power supply B by the approach mentioned above. 
And as compared with electric energy Pchg, electrical-potential-difference conversion control means 
302E determines reference-value DRON_STD2 for electric energy Pchbc based on electric energy 
Pchbc, when electric energy Pchbc is smaller than electric energy Pchg. Moreover, electrical- 
potential-difference conversion control means 302E determines reference- value DRON_STD2 based 
on electric energy Pchg, when electric energy Pchbc is beyond the electric energy Pchg. 
[0338] 

When electric energy Pchbc is smaller than electric energy Pchg, electrical-potential-difference 
conversion control means 302E determines electrical-potential-difference Vb+alpha as reference 
voltage Vref based on electric energy Pchbc, and, more specifically, determines the value tau 3 
which did the division of the determined reference voltage Vb+alpha with battery voltage Vb £is 
reference-value DRON_STD2 of the on-duty DRON2. Moreover, electrical-potential-difference 
conversion control means 302E determines the value tau 4 (<tau3) which did the division of 
reference voltage Vcp_chg determined based on electric energy Pchg with battery voltage Vb as 
reference-value DRON_STD2 of the on-duty DRON2, when electric energy Pchbc is beyond the 
electric energy Pchg. 
[0339] 

And electrical-potential-difference conversion control means 302E judges whether the on-duty 
DRON2 is smaller than reference-value DRON_STD2 (= tau3 or tau4), when the on-duty DRON2 is 
smaller than reference- value DRON STD2 (= tauS or tau4), generates a signal PWB 6 and outputs it 
to the pressure-up converter 12. Moreover, when the on-duty DRON2 is not smaller than reference- 
value DRON_STD2 (= tauS or tau4) (i.e., when the on-duty DRON2 reaches reference-value 
DRON_STD2 (= tauS or tau4)), electrical-potential-difference conversion control means S02E 
generates signals PWMD61 or PWMD62, and outputs them to inverters 14 or 31. . 
[0340] 

In addition to this, electrical-potential-difference conversion control means 302E achieves the same 
function as electrical-potential-difference conversion control means S02B. 
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[0341] 

Drawing 34 is the functional block diagram showing the function which generates a signal PWB 6 
among the functions of electrical-potential-difference conversion control means 302E. In addition to 
the remaining capacity detecting element 66 shown in drawing 21 , the on-duty setting section 70, 
the storage section 72, the judgment section 74, and the duty ratio transducer 76, with reference to 
drawing 34 , electrical-potential-difference conversion control means 302E contains the reference- 
value decision section 78. It is as having mentioned above about the remaining capacity detecting 
element 66, the on-duty setting section 70, the storage section 72, the judgment section 74, and the 
duty ratio transducer 76. 
[0342] 

In addition, in electrical-potential-difference conversion control means 302E, the on-duty setting 
section 70 outputs the received duty ratio DR2 to the reference-value decision section 78 while it 
detects the on-duty DRON20 based on the duty ratio DR2 received from the motor torque control 
means 301 and outputs it to the storage section 72 and the judgment section 74. 
[0343] 

If Signal IGOFF is received from Exterior ECU, the reference-value decision section 78 will 
calculate the electrical potential difference Vcpc of the both ends of the capacitor C2 when Signal 
IGOFF is inputted into electrical -potential-difference conversion control means 302E by carrying out 
the multiplication of the battery voltage Vb from voltage sensor lOA to the duty ratio DR2 received 
from the on-duty setting section 70, before it receives Signal IGOFF. 
[0344] 

And the reference-value decision section 78 substitutes battery voltage Vb and the calculated 
electrical potential difference Vcpc for a formula (4), and calculates the electric energy Pchbc which 
can be supplied to DC power supply B from a capacitor C2. 
[0345] 
[Equation 4] 



Pchbc = ic(vcpc^ - Vb^) (4) 
2 



[0346] 

In addition, C in a formula (4) is the capacity of a capacitor C2. 

Moreover, the reference-value setting section 78 calculates the electric energy Pchg which can 
charge DC power supply B based on the remaining capacity from the remaining capacity detecting 
element 66. And the reference-value decision section 78 determines reference- value DRON_STD2 
as "tau 3" or "tau 4" according to the comparison result of electric energy Pchbc and electric energy 
Pchg, and outputs the determined reference-value DRON_STD2 to the judgment section 74. 
[0347] 

In addition, it judges whether the judgment section 74 has the on-duty DRON2 smaller than 

reference-value DRON_STD2. 

[0348] 

The charge back conditions in motorised equipment lOOE replace with reference-value 

DRONES TD2 100 of the conditions (1) mentioned above, (2), and (7)% of conditions (7). Moreover, 

the discharge conditions in motorised equipment lOOE replace with reference-value DRON__STD2 

100 of the conditions (4) mentioned above, (6), and (8)% of conditions (8). 

[0349] 

Drawing 35 is a flow chart for explaining the actuation in motorised equipment lOOE which 
discharges [ which discharges and charge-backs ] the power accximulated in the capacitor C2. The 
flow chart shown in drawing 35 replaces with step S36a step S36 of the flow chart shown in drawing 
24 , and inserts step S33a between step S33 and step S34, and others are the same as the flow chart 
shown in drawing 24 . 
[0350] 
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If judged with the remaining capacity of DC power supply B being below the specified quantity in 
step S33 with reference to drawing 35 , control-device 30E carries out the multiplication of the 
battery voltage Vb from voltage sensor lOA to duty ratio DR2, calculates an electrical potential 
difference Vcpc, will substitute for a formula (4) the electrical potential difference Vcpc and battery 
voltage Vb which were calculated, and will calculate the electric energy Pchbc which can be 
supplied to DC power supply B. Moreover, based on the remaining capacity of DC power supply B 
detected in step S32, control unit 30E calculates the electric energy Pchg which can charge DC 
power supply B, and measures electric energy Pchbc with electric energy Pchg. 
[0351] 

And control unit 30E determines reference voltage Vref as electrical-potential-difference Vb+alpha, 
when electric energy Pchbc is smaller than electric energy Pchg, and it determines electrical- 
potential-difference Vcp_chg calculated by the approach mentioned above when electric energy 
Pchbc was beyond the electric energy Pchg as reference voltage Vref. If it does so, control-device 
30E will do the division of the reference voltage Vref with battery voltage Vb, and will determine 
reference-value DR0N_STD2 (= tau3 or tau4) of the on-duty DRON2 (step S33a). Then, steps S34 
and S3 5 mentioned above are performed. 
[0352] 

And it judges whether control-device 30E has the on-duty DRON2 smaller than reference-value 
DRON_STD2 (step S36a). When the on-duty DRON2 is smaller than reference-value 
DRON_STD2, step S37 mentioned above is performed and a series of actuation returns to step S36a. 
Moreover, when the on-duty DRON2 reaches reference-value DRON_STD2, step S3 8 mentioned 
above is performed and a series of actuation is completed (step S39). 
[0353] 

Thus, in the flow chart shown in drawing 35 , it is determined based on the electric energy which can 
charge the electric energy or DC power supply B of the on-duty DRON2 which switches the power 
accumulated in the capacitor C2 to discharge from the charge back which reference-value 
DRON_STD2 can supply to DC power supply B that the amount of charge backs to DC power 
supply B will not exceed the electric energy which can charge DC power supply B. Therefore, 
overcharge of DC power supply B is prevented and the charge back of the power which can be used 
effectively can be carried out at DC power supply B. 
[0354] 

The actuation by the whole motorised equipment lOOE is replaced with the actuation which shows 
the actuation which discharges [ which discharges and charge-backs ] the power accumulated in the 
capacitor C2 among whole actuation of motorised equipment 100 to drawing 35 , and others are the 
same as actuation by the whole motorised equipment 100. 
[0355] 

Others are the same as the gestalt 3 of the gestalt 1 of operation - operation. 
In addition, the control which discharges the power accimiulated in the capacitor C2 to the charge 
back or AC motors Ml and M2 at DC power supply B It is performed by CPU in fact. CPU A 
program equipped with each step of the flow chart shown in either dravsdng 27 , drawing 3 1 and 
drawing 35 From ROM to read-out The charge back to DC power supply B of the power 
accumulated in the capacitor C2 according to the flow chart which performs the read program and is 
shown in either drawing 27 , drawing 3 1 and drawing 35 , or the discharge to AC motors Ml and M2 
is controlled. Therefore, ROM is equivalent to the record medium which recorded the program 
equipped with each step of the flow chart shown in either drawing 27 , drawdng 31 and drawing 35 
and in which computer (CPU) read is possible. 
[0356] 

In the above, although they were explained that the number of AC motors was two, in this invention, 

an AC motor may be not only two pieces but one piece. 

[0357] 

Moreover, in the above, although it was explained that the power accumulated in the capacitor C2 
discharged to AC motors Ml or M2, it may discharge the power accumulated not only in this but in 
the capacitor C2 in an auxiliary machinery system (not shown) through the pressure-up converter 12 
in motorised equipment 100,100C. In this case, control devices 30 and 30C suspend inverters 14 and 
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31, turn off the system relay 1 and SRs 2, and carry out switching control of NPN transistor Ql of 
the pressure-up converter 12. And control devices 30 and 30C switch the on-duty and/or the carrier 
frequency in switching control of NPN transistor Ql of the pressure-up converter 12 according to the 
temperature Tc of the pressure-up converter 12, or the electrical-potential-difference difference of 
the electrical potential difference Vcp of the both ends of a capacitor C2, and the electrical potential 
difference of the input side of the pressure-up converter 12, and drive NPN transistor Ql . The on- 
duty at the time of discharge of the power accumulated in the capacitor C2 and the change of a 
carrier frequency may be performed by the on-duty at the time of the charge back to DC power 
supply B of the power accumulated in the capacitor C2, and the same approach as the change of a 
carrier frequency. Thereby, the power accimiulated in the capacitor C2 can be discharged in an 
auxiliary machinery system, protecting the pressure-up converter 12. 
[0358] 

Furthermore, also in the motorised equipments lOOA, lOOB, and lOOD, you may discharge the power 
accumulated in the capacitor C2 in an auxiliary machinery system (not shown) through the pressure- 
up converter 12. In this case, control devices 30A, 30B, and 30D suspend inverters 14 and 31, turn 
off the system relay 1 and SRs 2, and carry out switching control of NPN transistor Ql of the 
pressure-up converter 12. And with the electrical potential difference Vcp of the both ends of a 
capacitor C2, control devices 30A, 30B, and 30D switch on-duty [ in / for the on-duty in the 
switching control of NPN transistor Ql of the pressure-up converter 12 / a change or the switching 
control of NPN transistor Ql ] at a fixed rate, and drive NPN transistor Ql. The change of the on- 
duty at the time of discharge of the power accumulated in the capacitor C2 may be performed by the 
same approach as the change of the on-duty at the time of the charge back to DC power supply B of 
the power accumulated in the capacitor C2. Thereby, the power accumulated in the capacitor C2 can 
be discharged in an auxiliary machinery system, protecting the pressure-up converter 12. 
[0359] 

Furthermore, when the above-mentioned discharge conditions are fulfilled, the power accumulated 
in the capacitor CI may be made to discharge. In this case, the power accimiulated in the capacitor 
CI discharges in an auxiliary machinery system. Moreover, the power accumulated in the capacitor 
CI drives the pressure-up converter 12, and may be made to be consvmied by the pressure-up 
converter 12. 
[0360] 

It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at 
points, and restrictive. The range of this invention is shown by the above-mentioned not explanation 
but claim of the gestalt of operation, and it is meant that all modification in a claim, equal semantics, 
and within the limits is included. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the motorised equipment by the gestalt 1 of operation. 
[Drawing 2] It is the fimctional block diagram of the control device shown in drawing 1 . 
[Drawing 3] It is a fimctional block diagram for explaining the fimction of the motor torque control 
means shown in drawing 2 . 

[Drawing 4] It is the related Fig. of the ou^ut voltage of DC power supply and cell capacity which 
are shown in drawing 1 . 

[Drawing 5] It is the timing chart of Signal IG and electrical potential differences Vcp and Vb. 
[Drawing 6] It is drawing showing the relation between on-duty and electrical-potential-difference 
difference Vcp-Vb. 

[Drawing 7] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 1 of 
operation. 

[Drawing 8] It is a flow chart for explaining the detailed actuation of step S9 shown in drawing 7 . 
[Drawing 9] It is a flow chart for explaining detailed actuation of step SIO shown in drawing 7 . 
[Drawing 10] It is a flow chart for explaining detailed actuation of step SI 1 shown in drawing 7 . 
[Drawing 1 1] It is a flow chart for explaining detailed actuation of step S12 shown in drawing 7 . 
[Drawing 12] It is the timing chart of the control signal at the time of the charge back. 
[Drawing 13] It is the outline block diagram of the motorised equipment by the gestalt 2 of 
operation. 
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[Drawing 14] It is the functional block diagram of the control device shown in drawing 13 . 
[Drawing 15] It is a functional block diagram for explaining the function which generates the signal 
PWB 2 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 14 . 
[Drawing 16] It is the timing chart of a signal PWB 2. 

[Drawing 17] It is the related Fig. of on-duty and an electrical-potential-difference command value. 
[Drawing 18] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 2 of 
operation. 

[Drawing 19] It is the outline block diagram of the motorised equipment by the gestalt 3 of 
operation. 

[Drawing 20] It is the functional block diagram of the control device shown in drawing 19 . 
[Drawing 21] It is a functional block diagram for explaining the function which generates the signal 
PWB 3 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 20 . 
[Drawing 22] It is the timing chart of on-duty. 
[Drawing 23] It is the timing chart of a signal PWB 3. 

[Drawing 24] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 3 of 
operation. 

[Drawing 25] It is the outline block diagram of the motorised equipment by the gestalt 4 of 
operation. 

[Drawing 26] It is the functional block diagram of the control device shown in drawing 25 , 
[Drawing 27] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 4 of 
operation. 

[Drawing 28] They are other outline block diagrams of the motorised equipment by the gestalt 4 of 
operation. 

[Drawing 29] It is the functional block diagram of the control device shown in drawing 28 . 
[Drawing 30] It is a functional block diagram for explaining the function which generates the signal 
PWB 5 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawdng 29 . 

[Drawing 31] They are other flow charts for explaining the charge back or discharge actuation in a 
gestalt 4 of operation. 

[Drawing 32] It is the outline block diagram of further others of the motorised equipment by the 
gestalt 4 of operation. 

[Drawing 33] It is the functional block diagram of the control device shown in drav^ng 32 . 
[Drawing 34] It is a functional block diagram for explaining the function which generates the signal 
PWB 6 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 33 . 

[Drawing 35] It is the flow chart of further others for explaining the charge back or discharge 
actuation in a gestalt 4 of operation. 

[Drawing 36] It is the outline block diagram of conventional motorised equipment. 
[Description of Notations] 

lOA and 13,320 A voltage sensor, and lOB and 11 Thermo sensor, 12 14 A pressure-up converter 
and 31,330 An inverter, 15 U phase arm, 16 V phase arm, 17 W phase arm, and 18, 24 and 28 
Current sensor, 30, 30A, 30B, 30C, 30D, and 30E A control unit and 40 Phase voltage operation part 
for motor control, 42 The PWM signal transformation section for inverters, and 50 Inverter input 
voltage command operation part, 52 Feedback voltage command operation part, and 54, 62 and 76 
Duty ratio transducer, 60 64 The electrical-potential-difference command value setting section and 
74 The judgment section and 66 Remaining capacity detecting element, 68 78 The reference-value 
decision section and 70 The on-duty setting section and 72 Storage section, 100,100A, lOOB, lOOC, 
lOOD, lOOE, and 300 Motorised equipment, 301 A motor torque control means, and 302,302A, 
302B, 302C, 302D and 302E Electrical-potential-difference conversion control means, 310 A 
bidirectional converter, B DC power supply, and SRI and SR2 A system relay, and CI and C2 A 
capacitor and L 1,31 1 A reactor, and Ql-Q8,312,313 An NPN transistor, and Dl-D8,314,315 Diode, 
and Ml and M2 AC motor. 
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precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the motorised equipment by the gestalt 1 of operation. 
[Drawing 2] It is the functional block diagram of the control device shown in drawing 1 . 
[Drawing 3] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 2 . 

[Drawing 4] It is the related Fig. of the output voltage of DC power supply and cell capacity which 
are shown in drawing 1 . 

[Drawing 5] It is the timing chart of Signal IG and electrical potential differences Vcp and Vb. 
[Drawing 6] It is drawing showing the relation between on-duty and electrical-potential-difference 
difference Vcp-Vb. 

[Drawing 7] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 1 of 
operation. 

[Drawing 8] It is a flow chart for explaining the detailed actuation of step S9 shown in drawing 7 . 
[Drawing 9] It is a flow chart for explaining detailed actuation of step SIO shown in drawing 7 . 
[Drawing 10] It is a flow chart for explaining detailed actuation of step SI 1 shown in drawing 7 . 
[Drawing 11] It is a flow chart for explaining detailed actuation of step S12 shown in drawing 7 . 
[Drawing 12] It is the timing chart of the control signal at the time of the charge back. 
[Drawing 13] It is the outline block diagram of the motorised equipment by the gestalt 2 of 
operation. 

[Drawing 14] It is the functional block diagram of the control device shown in drawing 13 . 
[Drawing 15] It is a functional block diagram for explaining the function which generates the signal 
PWB 2 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 14 . 
[Drawing 16] It is the timing chart of a signal PWB 2. 

[Drawing 17] It is the related Fig. of on-duty and an electrical-potential-difference conunand value. 
[Drawing 18] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 2 of 
operation. 

[Drawing 19] It is the outline block diagram of the motorised equipment by the gestalt 3 of 
operation. 

[Drawing 20] It is the functional block diagram of the control device shown in drawing 19 . 
[Drawing 21] It is a functional block diagram for explaining the function which generates the signal 
PWB 3 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 20 . 
[Drawing 22] It is the timing chart of on-duty. 
[Drawing 23] It is the timing chart of a signal PWB 3. 

[Drawing 24] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 3 of 
operation. 

[Drawing 25] It is the outline block diagram of the motorised equipment by the gestalt 4 of 
operation. 

[Drawing 26] It is the functional block diagram of the control device shown in drawing 25 . 
[Drawing 27] It is a flow chart for explaining the charge back or discharge actuation in a gestalt 4 of 
operation. 
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[Drawing 28] They are other outline block diagrams of the motorised equipment by the gestalt 4 of 
operation. 

[Drawing 29] It is the functional block diagram of the control device shown in drawing 28 . 
[Drawing 30] It is a functional block diagram for explaining the function which generates the signal 
PWB 5 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 29 . 

[Drawing 31] They are other flow charts for explaining the charge back or discharge actuation in a 
gestalt 4 of operation. 

[Drawing 32] It is the outline block diagram of further others of the motorised equipment by the 
gestalt 4 of operation. 

[Drawing 33] It is the functional block diagram of the control device shown in drawing 32 . 
[Drawing 34] It is a functional block diagram for explaining the function which generates the signal 
PWB 6 at the time of the charge back among the functions of the electrical-potential-difference 
conversion control means shown in drawing 33 . 

[Drawing 35] It is the flow chart of further others for explaining the charge back or discharge 
actuation in a gestalt 4 of operation. 

[Drawing 36] It is the outline block diagram of conventional motorised equipment. 
[Description of Notations] 

lOA and 13,320 A voltage sensor, and lOB and 1 1 Thermo sensor, 12 14 A pressure-up converter 
and 31,330 An inverter, 15 U phase arm, 16 V phase arm, 17 W phase arm, and 18, 24 and 28 
Current sensor, 30, 30A, 30B, 30C, 30D, and 30E A control unit and 40 Phase voltage operation part 
for motor control, 42 The PWM signal transformation section for inverters, and 50 Inverter input 
voltage command operation part, 52 Feedback voltage command operation part, and 54, 62 and 76 
Duty ratio transducer, 60 64 The electrical-potential-difference command value setting section and 
74 The judgment section and 66 Remaining capacity detecting element, 68 78 The reference-value 
decision section and 70 The on-duty setting section and 72 Storage section, 100,100A, lOOB, lOOC, 
lOOD, lOOE, and 300 Motorised equipment, 301 A motor torque control means, and 302,302 A, 
302B, 302C, 302D and 302E Electrical-potential-difference conversion control means, 310 A 
bidirectional converter, B DC power supply, and SRI and SR2 A system relay, and CI and C2 A 
capacitor and L 1,3 11 Areactor, and Ql-Q8,312,313 An NPN transistor, and Dl-D8,3 14,315 Diode, 
and Ml and M2 AC motor. 
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7l:«i)(7)7'ni>'9A=gr lE^ L 7t > f ;x - ^J' If "9 Wig '3:|E^il&#o 
im^M 5 7 ] 
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<D 3 > e ji. - 11 ^^f ? ^ ;t i6<0 •7'n 7 A $-12^ L7t 3 > t* i - ^IK 19 RTtg IS^ 

[0001] 
»9 or ia^^# Bi i" ^ <7> T s o 

[0 0 0 2 ] 

lt*^t-SeilLfv:gl&:¥:i: LT^N-f r»J y K^Kl?: (Hybrid Vehicle 
) ^ J;C>^m^SKl* (Electric Vehicle) '^i^S «:^«e>TV^i>o 

[0 0 0 3] 

<?5T-*^o ttz. m^ilij*:}i. ttafLmjlt-f ^'^^-tJ'^'f J:oTjK^lJ$^^S 
[0 0 0 4] 

[0 0 0 5 ] 

UTV>-S,o m 3 6 =l*#Be LT, ^- ^ ,IE»J^S 3 0 0 {*> iS»fim7JIB <!: , v-^^xAUW- 
S R 1, S R 2 i> rJ^T^V-ifC 1, C 2 ^:^fn]r3 3 1 0 <t , mffi-b^-f- 

3 2 0 i:, >/N'-^ 3 3 0 ^--Ofix-^o 
[0 0 0 6 ] 

rr >7=*>+^C 1 S5lEm?JlB:d-^->X7^A V V- S R 1 , S R 2 LT^i^^ tL/tit 
[0 0 0 7 ] 

3i:^fqi=r v/N*- ^j' 310 Ji. ';r^'^;^3ll^>NPN^ ^>v^;^j^ 312. 3 1 3 t 

, ^^-^:t-K 314. 315<h 'Sr-^tfo U T ^' h 3 1 1 <7)— :^^{ilS-3!Lm?Ji B <^mJJI v 
-r ^;&j^t±NPN > v^-:^;^:?' 3 1 2 tNPN 3 13 i:c754j 

W,"*, i-^;b-fc,, N P N h 9 > v?;^ ^312 <DJ^^ ^ tIJPU h ^ > ->'>f. 3 1 3 ^ n 

t <75Mic^^? tt^o N P N h 3 12, 3 1 3 f±. m?JE7-r > t T-;^ 

•7^ > t <?^Micii:5-ytcm^$ ur, np n f ^ >->';^:j' 3 1 2 <o=2 tim?! 

■^'T yKmm^ tL> N P N h 9 >'->';^ ^313 <DJ^< y ^ (iT->?> ^-f ^ic^Sc? tL-S>o 
t P N h 7 >->'>^ ^312. 31 3 <0=i W iJ^ - -^i^ ^ y M x ? y ^111:5^ 

V^' ^il!l->xm-m?r-3iL-r^^-f K3 1 4 . 3 1 5 ^^-^tL^'tLiea^ tLTV^2,o 
[0 0 0 8 ] 

^:^fR)3 >/N*- ^ 3 1 0 MtP^S (Hl^-^-f ) iCioTNPN h 5 ^312. 

3 1 3>i>^^>/^:7^^^. ::r>-r>-^tC 1 li- hW4^^ tifzm:mmj±^m-J£Lriiitim]±.'k 
=r>-r'^+hC 2 H-et^^-r^o tfz. 3!l:^(p]=r 3 1 0 (i^ ^-^IEi&^m3 0 0 36« 
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& o 

[0 0 0 9 ] 

mti.fzum'm,^^^ >^^-^ 3 3 o^^i^t^o mjE-tv+i-- 3 2 0 t^t. n vt'v-^^-c 

[0010] 
[0 0 1 1 1 

f^jh^tL^t. ^- 3 0 0 <75$Ufp^a (El^-fr-T) it. y{ cr=.-j^y ^y^-if- 
•^y^^fz^Lh ^7^^m% I G O F F ECU (Electrical Contr 

0 1 Unit) :$^^$ttSo ^bT. ftJtP^mJi. ^>T'>•^j-C 2 0OM3^<73mJE V c p 
;i>^it-3fEm7lBOm:^7mflEV b »9 'b^V^ t =r ^-7">^C 2 jcsa$*x;tm:^j*ift"5iEm 
jF.B \z.Wi^-t:k> J: Ii^i&Ir] n ^310 ^M^NJ-rSo 

[0012] 

9 7 4 8 2 ^^m.0m) o 

[0013] 

[#it5:i^ 1 ] 
#fp^3 0 9 7 4 8 2 -^^$6 
[0 0 14] 

[0015] 
[0016] 

l^fz. ::i:yy='y'irKm^^fifzmti'^U-^MMK^^-'Jy<'y^-r^Kii. 3Z.:^fp] 3 > 
Mr^mj^.^^tb. N P N h -7 >■ v;^^ H^JtS^lfeSr«]Mt> NPNh9>->*;^^ 
[0017] 

[0018] 
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[0019] 
[0 0 2 0] 

i(?5|&0Jc7)SiJ<7)g6tiJ±> r^v/N'- 3^ =gr1^SL'Sr:6^^^»$i *t;tm;^;o^^-vV^♦ 
[0 0 2 1 ] 

[0 0 2 2 ] 

y ^ S i±ikm^^7^J: o^-^ lg»^tt<?>tiJi^* n > t: ^ - ^ tr^=fT? ^^ 2. tzisb<^-:rx3 if 
7 -t. ^IH^ L 3 e ^ - tJ^ i^flSC ») flr ie^iSE#*Ji-Kl- ^ c: i: T^, ;s> o 

[0 0 2 3 ] 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6 ] 

$?jL<(i> ml±^^^§f{i^ mmm-m^:^^ y^y^r^:^^ y^y^M^-!!>^(^^^±-T 

[0 0 2 7 ] 

[0 0 2 8] 
[0 0 2 9] 
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[0 0 3 0] 

ftfSL<ti^ mjE^jfei?fi> fi^fEm^fES-j^^r '>'^>'^^-r^;^-< y ^>i^^^^^^BK«)±T 

0 0 %tC'K^LT±T- A ^tU^Spi-^o 
[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

t^tL<i±. b(t5e*}±. ^2 (75m:t7*t::f&CT^ 1 (?3^jtici£5^$ tL^ ^ 1 om:^jS: t'^t D 
Tl^ 1 <7)fiti >3 'fc:^§v^^2(^^i:i|g5g$tL2>o 
[0 0 3 4] 

[0 0 3 5] 

^-•r^-^n 0 0 %-C$>2>Cl fc-C$)2.o 
[0 0 3 6 ] 

[0 0 3 7 ] 

[0 0 3 8] 

ntL<it. mmmma. ^>r^-7'^ -t^m^'^m^'cmM^^^o 

[0 0 3 9] 

^2 <7?m;t7fl:i^jSDT^fe$tt, m2(Dmt}m^mi<7ymtiMUk±x-^^t^mi<^mti 

[0 0 4 0] 

iom;tjsnjr. 1 v) ii4^^\^^m2<7>mizm.M$fi^o 

[0 0 4 1 ] 
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[0 0 4 2 ] 
[0 0 4 3 ] 

$dFfL<ii. mi±^i^iff-js. m.-Mm.m^>^-^ y^y^^-r^y^^ y^y^^m^7i^h^=i>±7 

- A ^ i z>*T T - A ^r-^tf o 
[0 0 4 4 ] 

[0 0 4 5 ] 

[0 0 4 6] 

[ 0 0 4 7 ] 
[0 0 4 8] 

iki-tL<ii. mj±m.^^i±. ummm^:^^ y^y^^i-^:^^ y^y^M^-A^^^^^-T 

- A ^ J; l/T T - A Sr-^tf o 
[0 0 4 9 ] 

f?i^:^-^co^ 3 c7);7,-7- y yti, v^yif^=}-<r):^yT:3.~y'-i -^100 %t:i???:5E-r 

^sg-r ^ ^ 7 <7)Hf r;^ 7- -T" fc ^ tf o 

[0 0 5 0] 

rFJ^-^^g- Brig's:^ 2 om;t7«twKS D-C^5e$ tL;s,o 
[ 0 0 5 1 ] 

[0 0 5 2] 
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[0 0 5 3 ] 

^ 1 3fiJ ^i- ^ 4 CO -^f 7" -y y i: ^ tf o 
[0 0 5 4 ] 

[0 0 5 5 ] 

mEE^I^??60mj±Jg^fit^^5(75-9-ry?>x-y ^-C^aiL7tM^<7)liJ£J; 19 ^b^ftT?-^ 

» 7 <7?^ r 7, T- t ^-^tf e 
[0 0 5 6 ] 

fit {4. :t v-r^-x -f -;6^^5e<^5:^>7='^--r -f - 1:1 ^S) t § O®j£?&^fit-e^:i>o 
[0 0 5 7 ] 

[0 0 5 8 ] 

(4:^ >7=^i«--r-f 0 0%-e^:& t ^Ip2<^^f^56si!£2:-r^ i:f!15E-r*o 

[0 0 5 9 ] 

ij?iL<(4, m5e<??^ >'7"^-T-'f -t4^ itmmTj^t^3£mRr#^'&^i<7>m;b«i7"c(4riv 

[0 0 6 0 ] 

1^2 cT^m^fit^ttvDTife^^ tt. m2<7y'mijmi)m i <7)m;tjsw±-c^)i> t i ^ i (^mt^ 

[0 0 6 1 ] 
[0 0 6 2 ] 

^Jp^ n >- e ^ - ^ l^^=fT 1? -^i) t^<D ^f* 7 A =gr|B^ L 7t =1 > e ^ - ^ V) artfe'SrIE 
^1 <7);^x T't, IP 1 i3<}:z>^^2<7)^#(^'5 *>> >/^-f ttcTj^fij^^^^iLT^gj 7)^=gri|^iJ^-r S 
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5- =j e i - ^=ff $ -fr S ;t «e> <75 y n 9 A SrfSfii L Tt: =r > e i rJ' V) fig JfiJ la 
[0 0 6 3 1 

[0 0 6 4 ] 
[0 0 6 5 ] 

[0 0 6 6 ] 

[0 0 6 7 ] 
[0 0 6 8 ] 

$?SL<(i, miE^^t?{i. H-2Em5K^;^-^ :f -5^>i5^-r^ J^-^ y ^>i5^^?-5a^^Sfe*JiT 
- A J: a^TT - A ^#tf o 
[0 0 6 9 ] 

yn ^''v Aco^S COJ^ T- -y >' ^^^^c7);t >' T*^- -r - 5^ 1 0 Q %\z.^'^ 

[0 0 7 0 ] 
[0 0 7 1 ] 

[0 0 7 2] 
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[0 0 7 3] 

[0 0 7 4 1 
[0 0 7 5 1 

. ^<DiS:T^-^fz'mj£i^^^mKm^^'r'mj£m^m'tmm^^m6(o^f^Tyft. t 

^ 7 -9- r ;^ -r :/ §r tf o 
[0 0 7 6 ] 

$?tL<(±. ^3c75;^T-^y y'a. i>;^7^i*:t- ^'g^^^ttT^c t l^(7?mJ^^^^f?<^ml£^g4- 
[0 0 7 7 ] 

[0 0 7 8 ] 
[0 0 7 9 ] 

T' -9- tj^ It 5ifEmii -e^^BTtg 5^ ^ 2 <^m;t? S i& D T ^ ^ ? ;& o 

[0 0 8 0 ] 

^2 <Dm:tj«t^i;£;DTf^^;? tL. ^2<r>n,tim.iim\<r>'m.ti^^X±.-^%^t.%^\<r>nti 

[0 0 8 1 ] 

1 <7)m;!jfttcJt^lS-C^ 1 c7)iit j; V) 4)/h$v>^2<7?15Stc|g:5t;? tt;&o 
[0 0 8 2 ] 

[ 0 0 8 3 ] 
[0 0 8 4 ] 

mJE it 0fLmj[Ii aj :t? Igffi t <^ il9 t:: IS C T i^^ ? tL ^ o 
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[0 0 8 5 ] 

o 

[0 0 8 6 1 

- X -f - HES S^5e $ tLS o 
[0 0 8 7 ] 

[0 0 8 8 ] 

[0 0 8 9 ] 

[0 0 9 0] 

[0 0 9 1 ] 

[mm<Dfm 1 ] 

Ell=Sr#HeLT. i <?)^§gco^lJfc<7>?i^EU J: ^ ^- 1 0 0 {i> U-MmUB t 

> mflE-b^'-^f- 1 0 A. 1 3 t . iajS-feV-^f- 1 0 B, 1 1 U V- S R 1 , 

S R 2 nVr'V-y-C 1 . C 2 t. ^ffinr^/N'-i? 1 2 ^ -f V/-^-:?' 14. 3 I 

[0 0 9 2 ] 
[0 0 9 3 ] 

#BE=^>^^^-:J' 1 2 V T h ;V L 1 t . N P N h 7 > v :^ ^ Q 1 , Q 2 t . ^-r:t- 

^t&:^^{±NPN h 7 >'->';^ ^ Q 1 tNPN h7^->';^^'Q 2 t cTDff'W.'^.. ■r.'^t^-^. NP 
N h v>l^7.'$'Q 1 coj:-^ ■;'^i:NPNh7>->';^^Q2(?)3W-j^ (7) M H $ tL 

0 NPN f 7 v->';^;J' Q 1 , Q 2 ^±^ m.M9 > t T - :^ ^ ^ > t <Dmi:-U^]i^^^'^ 

-^-LT. NPN h ■7>'->';^^Q 1 ^JimiH^-r yi'^^?tL> NPNh'^V 

-y:^^ Q2(DJ^5, y >\zmm^tl^o tfc. #N P N h 7 >- v;^:?^ Q 1 . 

1. D 2*«-?-ix-ett@Bfi^ttt-Cv^;6o 
[0 0 9 4 ] 

4 1 4 li. Utar- A 15t. V+iT-A16^. W+B T - A 1 7 t:d^f)fiEi^o 

U^ar-A 1 5^ V+BT-A 1 6, ^J: WffiT-A 1 7 mai7-f VilT-^^-fV 

[0 0 9 5] 

U3rar-Al5{4. S?iJ@^$*L/^NPN h^^v^^iJ^Q 3, Q4;5^^b£«9. V+iT-A 

1 6 ^4^ E^J@^$ tLTtN P N h ^> ^ Q 5 , Q 6 ;*^C3E!(;«9 ^ W^T- A 1 7 it 

tLTtN P N h ^ >->*;^ ^ Q 7 . Q 8 -i^h^^o t fz. P N h 9 > ->';^ i?' Q 3 
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D 3 ~D 8 tLTV^^o 
[0 0 9 6 ] 

^?B:^»«tt'.'Si^-*ift^^Sc?^^TmfiE.:? tL, Uffin^ JKO-ftfei^gT&'N P N h 7 Vv;^ ^J' Q 3 , Q4 
cO^mj^J's V^fgn-f ;KO'ftfe3^56^NP N h ^ >v>?.^ Q 5 , Q 6 CO 4^ W 11 . WtB =i 
coiM/^>^'N P N > >' v^:^ ^ Q 7 , Q 8 (T^ft'M^i^Ji-e tt^'^^^? *LTV>;g) o ^J:i3. ^- 
rJ'tLTfi. 3ffi(^7jcXm;5^-^<?5{t&im®>^<?)^^'^*-^->;^xA. X. . 

[0 0 9 7 ] 

^ 3 1 ON P N h 7 > ^ Q 3 , Q 4 4^ H ^i^fJ:: ^ V^fi^ -f ;vO'flfeii:6M ^ 
3 1 <^N P N K 7 V vT. Q 5 . Q 6 (D^pmAK. Wffln-r ;K75'ftfe^S§:*«'r ^^'^^ 3 1 <0 

NP N h ^ yi^'7.^Q 7 , Q 8 <7)tf fw Ati^n.-e'tLm«E$ n-TV^^o 

[0 0 9 8] 

W.3 Q^mti-r^o ^^m-ty^- 1 0 Bit. m.-MmmB(DU&Th^mBiL. ^(^mmL 

fz^^T b O^mtl-t^o ->>5>t-A U S R l . S R 2 ti. M^P^S3 0 

:d^^j<^#-^S Et^J: »):r^'/^7$*t;5,o J: ^J^-ftStlJ^fi. A U l^- S R 1 , SR 

[0 0 9 9 ] 

=^>r>^c nt. u-mmMB:^-(bWi^-^fifzummm^^m'(t\^. ^<7:>^ifiti./zw.m 

[0 10 0] 

i^m-^y-^- 1 1 a. ^ffin^^^N-^^ 1 2 <???aj^T c ^r^^m l. -eoD^^muT^riaj^T c * 
©m^® 3 o-^m^b-r^&o 
[0101] 

2-\'fti^g-r^o i A-P^ftJ ti {i ^ #;±:3>/N'-^ 1 2 {i:. MtP^fi 3 0 ^J-ib^-^P WU 
ffi^r^JE tXn >y='>Hj-C 2 tc-et^g-f-^c ^(^m-^. NP N h ^ >->'^ ^ Q 1 {i. -g-^P 
[0 10 2] 

tfz. #EE=^>'/^'-:^' 1 2 (i. mmmW.3 0 ^a^^)-®-^ P WD ^§tt^ i > aV-fV-i^C 2 

^:A-LT-f ^^N'-ij' 1 4 itfzitsi) ib--^^i^^iifzm.-mm.s.i:f^mLxum,m.mB^ 

[0103] 

3 >■7":/^fC 2 ^JE3 >/f- iS' 1 2;6^^coiS-^mJE*y - KN 1 . N 2 ^c^LT^tt 

So ^LT. :3 ^^T'^^c 2 ^iftzW.-Mm.s.^^mitv. ^<D^mtLfzm.M'mj±'t 

^>^^^-^14 Ttfi 3 1 ) --'Ki^-rSo mj±-t 1 3 fi> n^T^^-y-C 2(3DMi^ 

<7?mj±V c p (■T'Sr^?*,, V/^'-:5^ 1 2 <7>ai>t/mj± = -0/^*- ^J' 1 4 . 3 1 A 

[0104] 
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PWMI 1 t-»o%>Ti:-^mJI^3^^i£mj±t^^l^Lt:^0S^-^M 1 ^lg|fti-^o Cltttc 

>-^C 2 '^r^LT#EE3>.'^*-3^ 1 2'v^*&-r:S)o 
[0105] 

PWMI 2 K&'D\^xumm&^^m,m.mK^^Lx^m'^-i'M2^%m-t^o cittn 

ct>9, ^0fL*-^M2{±. b^v^it^fiSTR 2tcioTfi^$itt7t J: 9 

i^mm^t^^a tfz. y( y^-^-^ 3 nt. ^-^mm^W-i 0 oii}mm^fifz^^-( yv y 

[0106] 

/N*- tCct * :7 '7 > y\y-^m'^-^^$)'=>fzm^<^m±^m'S:i^dMW]'^. yy}^ yu-^'k 
mi"^ L^j:^^iiO:>(D. ^^t4"IwTj5' yt^zt -^^m^^m.^^'^^ib^^mn 

[0107] 

fzmmB c RT^mm^^w. a o^ai:t)-r^o m-^-b^-^t- 2 4 {i, ^m^e-^^u 1 i^-^kk 

i>^-^m'^iEMCRT 1 ^maiL, ^(^l^mLi^c^-^J^m^fEMCRT 1 *$Ut|I^«3 0-- 

ajii-r^Jo tTt. m-^-fe^-^- 2 s it. ^^fe^-^M 2 ic'3iEtt^^-t?'m-2iEMc rt 2 

^mL> -?-<7);|^ttiL7t-t-i5^m-^MC RT 2 ^$!I#|ISS3 0-^tB;!3i-*o 
[0108] 

Mm^W 3 0 (i, ^'^•tPlclSltt ^ttTtE C UtJ-^ h JV^Jg^fitTR 1 , TR 2 ^ 

dl^^M R N 1 . MR N 2 ^^if. mJE-t:^^- 1 0 A^^^MJEV b ^^tt> Mffi-tr^-^ 

- 1 3 ff^hiHtiUJEv c p ^^ijr. mm-ty'^r'- 2 4 a^h^-i^'mMucR t 1 ^^tt, 

m0it-b>•^^- 2 8 ^> ^^'^M C R T 2 =^^tt^o ^LT, mmmW.3 0 fi. Hi^ljIS 
av c ^-^m-^iEMCRT 1 isXZfh)V^i^^mTR 1 I'^o'v^T. ^^JET-S) 
<t ij-f 1 4 ;!)«^0fL-€r- :5^M 1 ^.lgK)-r* t # iw-T 14«0NPNh7>'v^ 

Q3 --QS^:^^ y^y:^r^^'f-;i,f-)^<^^-^p^ffMl iSr^fiKL. <7? ^Jgg L 7t # 
■f-PWM I 1 '^r-f 1 4--tB:^7i-*o 

[0109] 

mm^W3 0 {±. ai;t)miEEV c p> ^-^m-^MCRX 2*3 J:Z/h;i^i>it^-fiITR 
2 ^c^c?v^T^ m^Ef J: 19 >f >yN*- 3 1 5*»3£3iE^- ^'M 2 S-HElft-r* t iiJ-'f 

^31 c7>NP N b 9 Vi^*;^ iJ' Q 3 ~Q 8 y^y^mmT^ fztiXDm-^P'WM 

I 2 ^fefii(iL> -f-<?3^^L7t#-^PWM 12^-1' 3 l^m^J-^^o 

[0110] 

^ hK. 0 it. 1 4 ( 1 7t {± 3 1 ) 7!?^2c5ft* - ^ M 1 (t;tfiM2 

) ^^m-r^ t mffiv b. mtinj^v c p> b j^^^fg^^TR i (tTtiiTR 2) , 

isJiCP*- rJ'E^^MRN 1 (^/::(iMRN2) tc^o'i/^ T . miEri) J: V) :3 

y^^-^ 1 2C0NPN h v>->';^^Q 1, Q2^X-{ yUm-r^tzib<D^-^Y'W\J 
'Sr^^t. ^<?5^5!ct7t'li#PWU*#JE=r^'/-^-^ 1 2^&xt)-r^c 
[0111] 

/"c^ t ^r^-T'S-^'SrnSlSE C U/6^ibS>t^ t . ^m^^-'S'M 1 ^ tzitM 2 •^^W.-^^tz^ 
^SmEE^-il^iLmiUc^l^-r^fca^JOvfg^PWMC 1 , 2^^fijc;L, -eo^ge L/c#-^PW 
MC 1 S-^ >yN'-;5' 1 4^ai:t7 L> 'fi-i-PWMC 2 S-W" 3 1 '^m:t)-r^o 



C20) 



]P 2004-48983 A 2004.2.12 



-^^ ^ V^N^-rJr 1 4, 3 1 <^NP N ^ 9>'>'>?.:J' Q 4 , Q6. Q 8 P WM C 1 , 2 

\zi^x7.^ v^y^^mn^fi^^ -r'S:^*>^ ss-ait^ - rj' m i , m 2<7>u^T§lm?^^<& 

t^NPN>^>'->'J?;^'Q6, Q 8 y^^'^a- > ^ V+i-e^m^ tL^ t § NP N h 7 >->';^ 
Q 4 , Q 8 > ^ tL. WH=i "e^m $ t § N P N h -7 iJ' Q 4 . Q 6 > ? 

[0 112] 

il5itmEE^I^iIi-^f>:i4)<75'fi-f-PWD$r^fie;L> U^t'fi-i-P WD 

mmt^^i^^tt, i^ffi$*L-cii:3!tmjiiBi::«#&-^K;&o 

[0 113] 

m^silj¥>i^#it$n.:i. i:. -r i^^-;' v-a y^-t^^^^-y^^tz^ ii^^i-'g-^ i goff 

U^-^^^ttSo ^LT. mm^m O li. I G O F F^^tt^ miE-tr 

>-9-- 1 3 ^^^cT^msv c p hn&'^y^- i o Ay^^^^T^msv b h. ic^o^^r. mjEv 

2 tc^^l? ti.7tm;0^E-^m?JSB tc^^-->VN--y J: >) tc#J±3 ^'^n*- ^ l 2 ^M#P 

^ ;tt±3>'T'>'^C 2 tc^fI$tL7tm;!:J^3S0iE^'-iJ'M 1 tfzmill\z.Wi'm.'tZ,^ 9 
t^#J£=f ^^^^ ^J' 1 tiSi^Xf^ 1 4 ^ 7t{i3 1 =SrftiJ^lfl-r;2.o 

[0114] 

as 0 ti^ m-m^t^y"^-^ i 2 ^^^^iVT^v-y-c 2 oMs^^^mEtv c pt:^s.i.xw.-un.M 
r>"^c 2 ic^^i:?tL;tm:^^^-m^-i5'M 1 1 fzitM2 K^M-t^m^. 0 

(i, 4 1 4 ^ fcti 3 1 Tb^tiyr'y'^C 2 ij^h ^ - KN l , N 2 L T^Jt TtS 

'^EmJi«r35^itmJEt::^|^LT^-5lt^- 1 S ;t liM 2 ic-^^g-T;?, 7t:ie>fiO#-f- P WMD 1 
1, 1 2 *^^U, ^<D4fi£Lfv:M-^PWMD 1 1 , 1 2 ^r, -€-*L-etL, ^ > ^n*- 1 4 

[0115] 

^ It ^ *3 J: c;f#«D ^rlilf^ o v> T * o 

[0 116] 

Ill2fi. 0 1 t;^-rfij^ip^@3 0 (75^fg-ra'y i5'|ll-C^So El2S'#HflLT\ ftUtP^S 3 

0 fi. ^-^ ^ ;ui^^ij^^^S3 0 1 mJE^IfeMfii^a 3 0 2 t ^-^tfo ^-^J' N-iWi^ 
M^#^3oui> h jvi^jg^fitTR 1 , 2 . ii:0iEmiiiB<75m:}tjmmv ^-^m-3iEM 

CRTl, 2> ^-rJ'lElfe^MRN 1 , 2 *3 J: 0='#J± =t ^ 1 2 <^ai;t7mi± V c p 

*o*i/^T. 5^2fft^-^'M 1 t;tfiM2 ^i&■r^>:J5•^£^:: J: J^^JE^ 1 2 

<7?NP N h Q 1 , Q 2 >'/:^-7-rS7ti6<7)'(S-^PWU<5:> ^ y ^ \ ^ 

<50N P N h ^> v?;^ 5' Q 3 ~Q 8 Sr^ 7-r2>;ti6<75>(i-i-p WM I It, 

3 lONPN h 9:^v^;^^Q 3 ~Q 8 S-^ yT?) fc*!><7)>(i-^PWM I 2 t^r^fiKL 
. -e<?:)^^L7t'fg-^PWU=5:^i±=r>/N'-:J' 1 2--^m;tJL. 'g-f-PWM 11*^ 

1 4-xttl:t3 -fi-^PWM I 2 igr-^ v/^-^ 3 l^m;ti^i>o 
[0 1 1 7 1 . 

2:e>«^mL/i3c0iEma^a:-^mHt^^m-rS;^:i6<7)#-f-PWMC l. 2«r^^LT^^-P 
tL^ 1 4 , 3 I'^Hi^bi-^o 



(21) 
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[0 118] 

[0119] 

GOFF*n^ECU35^i^^tt^ fcx m-JlE-b^-'f- 1 8 ^ om^S B C R T O H^-fit ?§. 

1 3 i)-^h<^'m&V c p tmJE-b 1 0 A:$^^>coSmV b i: l^^o'i/^T, mJIV c p 
mffiV c p hm&V b t , S2SLm?IB(7>Ji#l-i: tc^o'v^Tr? >r'>'-^f C 2 

ft ? ti7tm:t7^E^EmtiB n^^-->vs^y ^'-r;i,;$\ 5^0iL^- ^'M 1 ^ fctiM 2 tcscm-r 

h^. rr v-fV^C 2 Jc^^$tt;tm:t7$rIi:-JiEm7lBJ::-f-^--:^^N*';'j? $-fr:S>^c«!><7?#-^ 

pwB 1 **fi!cLT^ff 3 v/N'- ^ 1 2-vm;t)-r^o ttz. mEm.'^um^^ 3 o 2 

mm^H^^ i:*iJ5EL:^c t =r>7">-9-C 2 tc^^f? tL/^m;t? *3c5it^ - iJ' M 1 ^;t:t±M 

2 lCgim^-frS;^ci6c75'(t-^PWMD 1 1 . 1 2 'Sr^^ LT^etL'PJL'f ^'/N*- 1 4 . 3 1 

[0 12 0] 

> $ t>t::. 1 1 ;5^e,<?>iajKT c N P N ^ 7 > ^ Q 1 lC;i3tt 

2>^*^mUL. NPN h ^>'-:/>^;J'Q 1 tc^iEtL;i>m'ifE*«3am^f£l-'S:^'5:V^J: ^ H 

[0121] 

Ill3fi> HI 2 h JVrJ^^JtP^g 3 0 1 cT^i^tlT'n -y ia-r*^;|>o [ll3^#Bau 

i^^gP 5 2 i . - 7^ .f - JtgEifegU 5 4 i: Sr-^tf o 
[0122] 

^-:J^M#Pffl*emi±tt#^4 0 fi. #J±=^>'/^*-;?' 1 2<Otb;bmj±V c p^ 
V/'^-:J^14, 3 1 ^<:OA;tJmffi$:mii-t>'-if- 1 3 -d^tj^tt. 2S2fK^-:J'M 1 . M 2 <^ 
^ffilc-%tL^^-^m-5ltMCRT 1 , 2 2 4 , 2 8 75^i^^tt> 

ftTRl. 2 ^^l-tUE CUjJ^^^tt^o ^LT, ^ - ^$UtPffi+imffilS[^a5 4 0 fi. CI 

ItffL. ^<7>It^L^>:*§:^«r-^' >'/N*-:J'fflPWM#-^^!^aJ4 2^'Wiji&-r*o >f>'^^*-^ 
fflPWMfl-f-^J^§5 4 2fi. ^- ^$imfflffimJE^^#^4 0 3&^^§lt7tft#^g:^}i*o%> 
T, ^^.\z^ ^14, 31 <7)#N P N h ^ V'v?;^ ^ Q 3 ~Q 8 

#PWMI1, 2 =^^fig;L. -^O^^ L/i#-^PWM I 1 , 2 'Sr-€-*L-PtL-r r?' 1 4 

, 3 1<7?#NPN >9>'v?;^.^Q 3~Q8'^ttS:tf-rSo 
[0123] 

CtLliJ: V) , ^ ^14, 3 1 <7)#N P N h 7 > ^'Q3~Q8ti, -y^y^ 

[0124] 

^MRNi, 2 Km^\^^x4 y ^-^^ xt)m.m<D-m^m (a+M) ^ -r^^^*., mjift^- 
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[0125] 

[0 12 6] 

7=^^-x^ -ib^J^^BS 4 (i, 1 0 A:a^f><Dmj±V b ( T^^' 7" 'J mffij t 

o'l/^T^ Hff-t^+h- 1 Zi>^h<^m±^ c p «r> •7'f - K^^*■>:}'mJ±^©^?^#f|S5 2 (b 

-y^'f -ib^c^o%^T#J±r3>/^*- :J'12c^5NPNh7> ->'y^^ Q 1 , Q 2 "7 

PWU$r#BEn 1 2<^NPN h'^^v^^^'Q 1. Q 2^^-)3^:k>o 

[0127] 

#J±=? iJ' 1 2 <7)T1S)C0N P N h 7 Q 2 > x ^ - 7" - -^i^h < 

— :tr. JiiIO<^N P N ^ 7 Q 1 <^^>7='^--r -f - < T 

-2>^ tJr J: J9m?Jg'7^ >'c7Dmm:^«T:6«;5)o -^CIT. N P N h ^ > i^;^ iJ' Q 1 , Q 2 Ot'.^l 

[0128] 

.[0129] 
1 ici3tt^>^'f^ti> 

(1) -r >y >- 3 >'^-;6«:f7 ttt:^/^;g) i t 

(2) E»iEm7lB<?5^^ft;i)5^5e»i^T-??^^^l t 

(3) nvrv^C 2 coW>^<75mJEEV c p hWMMMB'Timtin&V b tcomJE^V c p 

- V b ii^'mM a JiJ, _h-e^ ^ i t 

[0130] 

( 4 ) -Y — >- 3 > ^ - ;05;f7 $ ttT C: <}: 

(5) nVx^^C 2<?)M3S^liEEV c p hMM'mM^<r>^ti'm&^ b i:(7>mj±^V c p 

- V b j^^Bff a J: «9 iG/h $ t 

(6) 'J S R 1 . S R 275s^7?tLTV^&C: t 

[0 1 3 1 1 

Tv^^^tJ fi, tiJ|i|]^S3 0*^^1^g|5ECU:d^t>>fi^ I G O F F SrSrtt S i i: i:: J: o TrK 
[0132] 

Jfem60:lr-^<75 1 o<?>^'f4^T-^;g> Tv-:^ "T 9 l^- S R 1 , S R 2 ^J?^^ ? tLT V> ;S> d t J 
fi^ tiJI^g^ttS 0*^^ ^T^^^iSixT^-M-i-^v^x A >; l^- S R 1 , S R ^ t 

[0133] 
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h(omMmMB<Di^^Th tizm^\>'cm.-mmm.B<Dm.^co^As oc (state o 

f C h a r g e) $:^it>i>Cl t JcJ: «94^iJ5e$*^So 
[0 13 4] 

X y)Mr^^i^i±. m.s.mmmm^^3 o 2 it. m-^-b>^- 1 s a^^o^m.-MB c rt^« 
»L> ^<DmMmK^-:^\y^i:w:mm.mB<Dm^<Dm-s:soc^m^-t:bo -?-lts mzm. 

^ o 

[0135] 

^Kx^^ tt-^mMB<^tB:tjmiiv b ^ J: o^'^ft s o c a. [114 ic;^-rRi#^tpS7t:i-o -r 

'Srto-^, ttl^jmffV b t#as O C t om^Ji, MmMBcT^Si^T b lcJ:o-Cffi«|k 1 

- k 3 CO J: d K^^t-t^o S O C*5Tn^5feM«:<75 2 0 - 8 0 %lc>5:S t § omEE 

Vb fc^ftSOC t<7)[l5«{iii:5Sm7MBc7>ia^Tbl^cJ:oT^^ <^'fb-r^o L;t:>i^oT 

> m-MB cRT^mm-Ltzmnm\t. m-MB cr T^^mmmMB ib-mum^ t^imm. 
m,mB-d^hikm^fifz^m^^M\.. mmB c RTj^^E^ttmiiB \zmf^^fi^ t § tiE-m 

m(D 2 0 - 8 0 %<7>iteHlcA-?> t ^<7>*i5EL;tm^0^aS 0 C^^ffli^k 1 - k 3 <75 

^<it7j-j^m^L;tm^Eo^* s o c ^ia^T hKJ:^ ^JE-T^ t u> mwm.ii}mmm.m 

[0136] 

mffi^l^$iJ#P#S3 0 2 ii. m4 K^-tnJ£V b ^#«S O C ^ OHI^^^i" ffi^ k 1 - 
k 3 ^^WLXio V) , m^S-t 1 8 ^^h<7)nMB CRT =grSt»L, ^<DmMi.fcmn 

m^Umr hizj:^xniEL,xmMmmB(Dmm-Mi:^tb:bo -?-LT> mffi^Jfe$«m?l£ 
3 0 2 (i. ^<D^tf>fzm.^S:-Am^S:iiXT-C^^i!>^^7d^^m^-t^o 
[0137] 

1215 ti, :5'1^g|SE C U5d^^<D-^ I G, mBE-bV-»j-- 1 3^^?3<omffiV c p 

i3 J: 1 0 At^h(Dmj±Y h <D ^ ^ 5 > ^ - h-C^;&o 5 *r#BaLT 

, =r >x>^C 2 HS«$n.;^:m;(7*^^^v^^'^.f ^'•r^&J^'^*??^^ (3) > ttcit^> 

ry^c 2KMm^fLfcmti^i^mT^m^<7^^n (5) c7)jfij^:^^^nov^Tm^-ri>o 

■^I G0FF$r51.f|SECU-d^P,S:tt*^) > miE^J^TO^S 3 0 2 it. m.]E-t>-^- 1 

[0138] 
[^1] 

Vcp-Vb^a -a) 
[0139] 

mJ±^^^tlJ^lp^^ 3 o 2 mi±v c p tmffiv b t comii^v c p-wh-^^ 
m^Ma iik±x-^^i!)^^-d^'tm^-t^o mjE^ifeiim^is 3 0 2 it. mm^vc 

p - V b:6^BfT^fifi« w±T^;g> t 2Km^i^fifzm.ti^w.m.mmBK^ 

m±u^mn^^3 o 2it. mj±w c p^^^j'^^ ^i?' t i^^^^^-r ^ >'i5^ 1 2 ^-co 
ra, >ii-§-pwB 1 *&j*LT^jEn>/N*-^' 1 2'vai;b-t-2>o 'Gr^s^ CKT^J©'^^ mm^m 

$1^^^ 3 0 2 ti. ^ 1 4 , 3 1 'Sr'Prih$-^2>o 

[0140] 
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Dll. 1 2?r^fi!<;LT-ett-PtL^>/N'-^ 1 4, 3 1 ^thtli- ^ o ^ ^^i^-^b . MJi^^ 
mm^^S 02ti> ^^^>i>^t2:&-fj;5'-^5>i5^t3 $-^(7)^, -fg-f-PWMD 11,1 

2^^B5;uT'€-tL^*tL^ 1 4. 3 i--^mti-t^o ^is. :z<Dm^. m&^^mm 

^^ 3 0 2 {i> #JdE3 V^N'- ^12 *1?ih^-frSo 
[0 1 4 1 1 

[0142] 
[0143] 

J: ^ mmm^mm^m 3 o 2 >7='>^c 2 <7)Mi^t7)miEEv c p ibmmm.m 

•^m?lB t;-^^ -->Vn*';; iJ' L. mmv c p t aitlMEbV b t <?)mii^V CP- V b5i?53f3E 
[0 14 4] 

/jJ--7$-^;2)j^^gc8fc> -T'Srfe*,. U TJl^S^j^^i^v^t i f±N P N h 7 ^->'>^. Q 1 {' 

^mmm^^3 0 2 f±. NPN h ^^i^;^^ Q 1 K^if^y^-i y^>^mm<D=^'^ V 
^fe^^#J±=i>'/N*-:5' 1 2<Dm.m.T c t^fSCT^-fb^-frSo 
[ 0 1 .4 5 ] 

ttz. NPN h7>v?;^^'Q 1 H'^tL2.m5E**Mm^itl^'5:«b'5:v>J: t^Mtp-T-^-ii^^ * 
NP N h -7 ^v''^?. Q 1 H^lttL^m-mfi, N PN b 9 >->*^ ^ Q 1 <^:f > 7=^^-7^ 

a ^-x>'^c 2 (7:)W^^mmv c p fcii[-^m7JiB<7?miniJE V b t<^m 

J£^V c p - V b L/i:^^'oT. mi±^l^$UINl^l£ 3 0 2 ti, rr>'^>'+i-C2 

Kmm-^ fifzmti ^U'Mm.MB K^f-^-i^/^y i^-r^ t §^ me J-:^TJ: -9 tcimJE^V c 

p - V b tcjSCTNP N b >->';^:J' Q 1 <^>:^- > 7=-*^ - 7^ ^ - ^rtU^-T^o 
[0146] 

S6 tc*3V^T. mJEV c p tmj±V b t<?)mJE^V c p - V b L> I^WfiN 

c 2 tc^^f ? tL7^cm:t7^ii:-^m?JiB t^^^ -->VN^-y ^-r^m-^^ iije^v c p-vb*« 
^^mv 1 ii^Tc^t NP N h 9 v-/^^ Q 1 (D:^>rzz.-y^^ - ^Et^i^^ L ^ mj± 

c p -V hf^^yS^mv 1 $rj@x.-5>i:NPN h 7 :^ v';^ Q 1 <7):t > t^ol - 7=- 
ffi^V c p - V b t-f&CTEiamil'Mii'^^-iir^o CitLtciVi, rr > r'^'^ C 2 t'^^f ? tt 

fcm^ E-3iEmjj^ B ^ - ->v^* yi^-r^ n p n h 7 > -x jj^s ^ q i ^imvjftj&^-afL ti 

[0147] 

-r-^j:^-ib. ^^yr^y^c 2\zm^-^icitz'm,ti^m.'mm.mB^:i^^-''j/^y i^-t^^^. m 
3 0 2 

(a) ^JE 1 2<D^m.T ctrn'^mT HJJLT-ei>»9. :6^o> mJE^V c p-V 

x:=i-yry^c 2\z^^^fitz'mt)'kum.'mmB\,z^=^-'jj<y \^ (jiJLT> r^^-v 



C2S) 
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(b) #BE=r>/^'-:^' 1 2 (OUf^T c ^^m&i^T 1 JSiTt?^ «9 > mffi^V c p - V 

bJi)^'m^1iSV 1 $r^x.^ ^ ^ 'J TJ^^g^?^^ — ^l* L. N P N h ^ > ->'7; ^ Q 1 O 
^y-TsL-y^^ -^mj±MiW c p -V b lcjr>DTi^i^^$-i^T3>7=^>-^f C 2 {c^||$tL;t 

(c ) ^ffirrv/s'-^ 1 2 <7)?ajgT c ^mi&MT 1 Xy) ii^ t. ^-yTz^-T>{- 

[0 14 8] 

:i<DX 0 mJI^I^M^¥^ 3 0 2 fi. #JE=r>'/N'-^ 1 2 §r<^Mi"^7t:«:)t^. NPN 
h ^ > V Q 1 ^ ^ -y ^ > ifmn-t^ ^ ^ TJ^^^^ Jo J: O^^;}- > r^'^ - ^ - «rft(ltP 

[0 14 9] 

1117-0 1 l'^#B3LT. rJ^T^v-^fC 2 HSjK$tL;tli:tJ$r^^--y^N*-y iJ' * Ttliifem 
[0 15 0] 

tti 0 0 /i?«it«;$tL7^^/N-r KSi&^^ 7tiim^§t!j:^*«i¥jii$tLTv>&75^^;&\ -r 

#1 G0FF*S>(iLTV>^v^i:a|iU^b7ti: §-®cr)«j'f^*«*|-T-ra (>?.7^';' 7'S 1 3) 
[0151] 

^■r 1 ti*3V/^T, mi±^^mm^^3 0 2 {i. I GOF ¥ ^^m\^titm^\. 

«b<7)ai:iJmiEV b ^mffi-b>^- l o A;$>f>§ttT> mJEV c p*3 J:Cfai^mJEV b^Sr^ 
a\f ^ (^'.■r y 2) o 
[0 15 2] 

-eUTs mm^WJtP^^ 3 0 2 (i. m-iitt-fe^^- 1 8 75^f^com3fEBC RT^ cfcO^l^E-t 
1 0 B:d^^<?>fi^£T b t^^o'V^T. ±i&U7^s::^^ilC J: o-Cii:-5itm?ilB<7)^^«^;|t 

4) o -^LT, mj±i2^^$iJtP^S 3 0 2(i, J^^S:e>sm^«JiiT-C^'^\/^ifySU?^c t ^, 
n >'T-*:^-9-C 2 l^^W? tL;tm;!:J$:5SSM^- ^'M 1 S 7t*±M 2 IciiJcmT* (^X'^ "^^S 1 
2) o 

[0153] 

^-r •;'^S 4 t;i3V>-C. mi±^l^$UtP^^ 3 0 2 fi. ig-5fLm?SB 0^^«>6^m5E* 
J^T-^^-S> ti^iJ5cL7^c <!: liEE-b>-^- 1 3^^^<^mJ£V c p i:mil-lr>^f ~ 1 0 A:i^ 
<b<omi±V b i:(?5mBE^V c p - V b A^H'T^'dt « i^Ji-C^ :&^|§:;5^^^flJ5E U 5^ 

5) > mBE^V c p-Vb;6sm^fit«i^-h-C'5rv^i:§, n >'T'>'^f C 2 tc^H^ tl7tm:t7 
^^•^fE^- iJ^M 1 ttz\tM 2 IcStm-rs :7'S 1 2) o 

[0 15 4] 

>;'ys 5 Jl*3\.^T. mJE^I^^JISP¥S 3 0 2 mBE^V c p - V hii^'mMalik^ 
-C^S tfiJfeLi^v: i: I;. 1 1 jJ^^jiS^T c ^§tt> #BEr:? ^12 <7)ia 

J^T c ^r^tB-r^ (;^7^-y 6 ) o ^ LT. mffi^^MtU^S 3 0 2 ti. S.^T c 

# > ■g^^- v/N'y 3 ^^fji-^ (X-r '7 7*3 1 1 ) o 
[0155] 

^x-;' T'S 7 t^^v^-C^ mm^lfeWfP^g: 3 0 2 fi^ zSlJ^T c75«Ff5e^lgT 1 J':J,T-e 
^>S tijsiJSSL/:: t mJE^V c p-Vb^&«*2^I^V iJ^JLT-e^feS^^S^J^SrW^b C^t^ 
■;':7'S 8) . mEE^Vc ^-V hi^m^i^V 1 iUT-C^v^ t - v^v^'•;' i?' 2^m.^'t 

[0156] 
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^x-yys 8 ^c*3V^■r^ m&^^mm^^S 0 2 Ji. mffi^V c p-V bT^^'Si^m 
[0157] 

[1I8^#MLT. [217 tc;g^1-:7n-^^- h<75f-^-->V\'';' 1 (jt. -r 7* S 9 ) 

©m^^ 3 0 2 ti, mJE^V c p - W hTbmmmV l J^JIT-C^,;?, t^l^U^U^^^i t HI 1 2 

1 2 <7)N P N h 9 ^ Q 1 ^mW}-t^ tzi^<?:>m-^PVfB 1 1 L, ^c^^lfe U7t 

#-^PWB 1 1 (-fi-^PWB 1 fl) 1 2^m:tjr^ (;^-r-^7*S9 

1 ) o ^<Dm^. 3^ 1 4 , 3 1 (if? Jhi^i tLTV^So ^LT^ ^j£=r >-/^•- ^ 1 2 
(i. -d-^-P WB 1 1 l^JSDT. 3 C 2^^^)<75E5!tm£E'Srl^flEL^ =r>-r>+>-C2 

[0 15 8] 

HI 9 LT, HI 7 l::^i-'7n-^-r- h<?5-f-^-->VN'';^ i> 2 7^ ^yT" S 1 0 ) <7)|f 

#ffl'^fijfPt^-^»'*Tiji?g-r:5>o 117 i::^i^-r7n-^^- h<7?;^-r 7*S 8 t^fev^T. mj±^ 
^mm^^S 0 2(i. mm^V c p- VbTO^^Jp^tv l J^r-e'SrV^tfUSL/:: t i. HI 

2 ic^-r J: d =5:^ ^ ^ U TJS1'S£3&$'-^IC'(^^^ ^^o, mJlM V c p - V b D•r4- 
> r'i - -r - ^M^I'^ 1? -fr S/ts^XJO^-^P WB 1 2 (m-^PWB l<D—m.) 'Sr^B£LT# 
J±rj ^ 1 2--ai^i-^ (>!;7"-y:7'Sl01. 3102)0-?- LT. ^ 

1 2 #-^P WB 1 2 ^^J^:^l:.T. NPNh^^v^.X^J^Ql lc-^fEtL^m^itT^)«itm5f£t^^ ^> 
J: UNPN h 7 >v;^^Q 1 ^rlEKl LT :2 > r'^^ C 2 ilf- h<om.Mm.J±.^^J±l'> 

a>r'>^c 2Kmm^tifzm.t!^umm,mBKm^-r^ (:^7'y:fs 103)0 ^(o^^^ 

[0159] 

Ell 0 =^#Bab-C. 1117 ic^-r^n-^^- h <?5f^^ -->v-?-y ^ 3 (x-r^y7°Sll)c7> 

m^mm^^s o 2 ^ 1 2 coiajST c ^^m^ii^T HcXT-c^k^^tmMv 

tzt^. mi 2 iz^-rx ^ N P N h 7 > v^:^ Q 1 >-r:3.-7^ -f 

U Tjl?fem=^M4;"$-i^^7ts!>co^-§-PWB 1 3 (M-f-PWB 1<30— a) ^^^L 
■C#EE=t 1 2^m;b-r^ (XT--;/ ySlll. S112)o ^ LT, :^ffi=I>'^^^ 

-:5' 1 2 fi. >g-^PWB 1 3 tiJSDT> V T JS?£l&«rM:Sl'^ LT N P N h ^>-y^^Q 

1 '^>^-r >;'^>^$ijiiPL, :=i>v'>'^c 2Kmm^fifzm,ti^^m.mm.mBK^i^-r^ 

7^ :7* s 1 1 3 ) o 
[0160] 

m&^mmm^^s 0 2(i> :^j±=i^-'^N'-i?' 1 2<D^mT c^^m^mr 2 ot 

1 ) J: t9 'b;^v>;5^S^;5^?r#iJSU (;^t- 7" S 1 1 4 ) . r^J^T c :d«mSfitT 2 <t vj 'bit < 
t % H 7 D-^T- hc7);z>-r'y7°S 5 ^ . y y" S 5 - S 1 2 p^^^jI 

[0 16 1 ] 

-yi. 7.^y-fs 1 1 4 m.]±^wm^^ 3 o 2 fi. i^j^t c t^m'm.mT 2 x 

^ iiM^^ tm^L-fct i> H 1 2 HS^-TJ: i jSJ^T c HJS CT:^ > -T^ - -r 'f 
ii'^^-*^;|>7t«!t>«75fl-^PWB 1 4 (#^PWB1<^— a) =^±^L"C#J±n 1 2 ^ 

ai:tJ-rs (XT-'y-T'S 115)0 -E-LT. ^J±=ty/-^-i^ l 2 coN P N h ^ > ->*;^ ^ Q l 
(i. 'd-^PWB 1 4 ;^-f -f-^^tiJ^Sptc^ttS^ >T'^--r -f -^Mi:i'^L-ClE 

i&^^^^i.o >?.T-'7 7'S 113, S 1 1 Aib^tm^L^^T^fl^o 

[0162] 

1 2 <75?g.J^T c ;^)^B>T^'fitT 2 J: ^9 'bitv^^-^H. N P N h 7 > ->*;^ ^ Q 1 
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^-fitT 1 i 19 "fci^v^li-^lc, t-f. N P N > 7 >'->'^ rJ' Q 1 <75^^ Tjg?&^*^*4'~'$-l^ 
X^y) {^.Ty-yS 1 1 2) > ^^r')TmWi^<r>Wpfz\'^•r^\t^ ^EE:=t > 1 Zizts 

[0163] 

in 1 1 '^#MLT. in 7 U^-r^ n-^^ - hf^T^^- ^<5^^-~>* {:ky^-j^S 1 2) cT^p 

c p-V bd^BFrSc-ttff JiiL±-r'5fV^i:ifm$^tjtt n&m^mm^WiZ 0 2 
Vys--^ 1 2^1? it:^-^ (^x-yT'S 12 1). n^r'^^C 2 Wfl $i m:t/ ^^»it 
jJ'M 1 isXlf/ttz},tU2 \,zWCm'^^^tzibK^ ^J' 1 A^XlP/t tzii 3 1 ^ 

IEKj-rS7t:fi!)<^'li-§-PWMD 1 1 *3 J: O^/ S 7t f± P WMD 1 2 ^-fe^L. -e<7)^fi5; L/w^i 
^PWMD 1 1 ^J:t/XtfcitPWMD 1 2 ^lht)\^X^ > y^- ^ 1 4 *3 t t^c ti 3 

1 =$r.lEl&-rs (x-r -y 1 2 2 ) » -f ^ 1 4 {i. #-^P WMD 1 1 ICJSCT. =r 

>'r>'-^fC.2 75-^c?5EmmidE^^^£mj±l^^l^U-C2c-^^-^M 1 '^Igl&L, v^N^-iJ' 

3 Hi. ffi-i-pwMD 1 2tctE;cT. =t>ry'^c 2-d-^t^<om'^um^^mm,mK^m\^ 

-^M 1 i=XX/yttzii^m^-'S^M2 Kikm^iti^ y :/ S 1 2 3 ) o '?-<75^^. 121 

[0164] 

±i&L;/t: i ^ ti, m 7 ^c^T 7 n --5^ ^ - h (DT^y^y y'S 1 l^iSV^T. I G O F F =Sr 

y ^-t^ t^(O0kW (1) t ;tfi:3>7'>^C 2 tL7tm:b*!S£5lt^- iJ'M 1 

7t{lM2) i:::Kcm-r;5) fc i-T^^fl^ (4) ^tJi^.-T'&c: tl'tg^-rSo ^Tt. ;^Tyzrs4 

^^t^^Ttmiti'j'iejiEmtmBtw^^- v^/N'-y ^'-r^ t i!<^#fe# (2) ^srii^^T^c tt-ffi 
^-^ui (tfznM2) KWamt & t ^ (D^n- (5) ^mmr^^tK^^m-r^c 

[0 16 5] 

SRi, 2^ai:tjL, 'J U'- S R 1 . 2t>^:^>^fl^o W.MMUBl±U'^MS.^ 

U V- S R 1 . S R 2 ^^UT#J±=i 1 2 ^tiiJ:}-r^o 

[0 16 6] 

1 0 Ati. i:0!Em?jgB;$^?5tB:tj ? tL&mffiv b L, (75^ m bTt mi± 
nvcp^i^aiL. -5-<^^mLfs:i£jEv c p «-fijiip^S3 c^Hi^^j-rso ^hiz^ mm-t 

8 J±> E5ifEmi]lB5$^<b-5{Eaii Ttfi-JEA-rsm^tEB C RT^^m LT$im^fi3 0 
^mtJL. ja^-trV^-l 0 B (ia:3iEm7^B<757a^T b ^ItmUTtim^m 3 0---tB:tJL 

, iaj^-t v--^- 1 1 {±^j±=i 1 2 (du^t c ^i:tm L-rtij^ip^m3 o ^thti-r& 
o ^ ^btc. mm-t>'^- 2 4 ti. ^^lE^-^M 1 Km.ti^^-^f'M.mMCRT i ^^t^tuu 

TMffl^m3 O'^ai:;^? m^it-tr 2 8 li. ^m."^- ^M2 i^Mfi^'^-- ^M'MMC 

RT 2 ^^aJL-CflJ#|J^S3 0--m^i-*o ^L-C, Wtg^S3 0 ti> n§15E C U;6-<b b 
JWrJ'Ji^'fitTR 1 , 2 . i3 J: - rJ' R N 1 , 2*^»t*o 
[0167] 

-eo Ts t . mmmw. s o (4. misv c p . ^m-^iEMc r t i ^ j: ^ViJ'fg^fjiT 

R 1 H^o'v^T, JiiEL7^::^ffitc J: V)#-§-PWM I 1 ?rfes!cL> -e^^&^KL^^i^-f-PWM 
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I 1 >^^~^ 1 4^iiiti-t^o t fz. mm^Ms 0 it. m&v c p . ^- ^m-mmc 

RT 2i5^Z/h)l^i^m^mTR 2 \zm^\,^X. ±i!E L 7t:^ffil' J: Jj'g-^PWM I 2 ^^fig 

. y( z//^- I A (J Ttti 3 1 ) jj'M 1 {ttz\±M2) ^m.m-ti> m& 

Vcp, Vb> hJV^'Jg^fltTR 1 (STtJiTR 2) . ;feJ:U^^-^'llI^3ScMRN 1 (i 

tz\ty[R^2) IC^o'V^T. iij^ L7t;^felC J: l^^ffi:^ rJ' 1 2 C7DN P N h 7 > v;^ 

^Ql, Q 2 ^7^>i5'-tiJtp-r^;tie)(7)>g^PWU^^fifcL> ^(D^^X^tzm-^^'N 

U$r#J±=i ^/-t-^ 1 2'^th;!j-r;5,o 
[0168] 

^^■f^t. #l±n 3^ 1 2 l±, -©-^PWUlcj^vCT^ il0ltm?lB ^5- <b <7) tS0lLm]± 

-eUT. >r 1 4 ii> ci>T'>-^f C 2 Jlo-C^m^k^tLf^K'^EmJE^-^Otll^SS 

0:^^<b<7)#-^PWM I 1 t^ct oT^S^3fLmffit:i^i^L-C^-5ft^-iJ'M 1 ^lEft-r^o 

3 1 ti. 3Z ^--rv-^tC 2 =): oT^i^^b? tT.7trii[^Emj±^tiJ®^S 3 0 yd^f^O 
#-^PWM I 2 11 J: oT3c-5ltmi±ti^J^LT^-m^- ^J'M 2 ^mm-t^o ^LtLliJ: oT, 
^•^^-r5^M 1 {i, h JVi^Ji^^itTR 1 ti J: oTjg^^tLTt f ;w b> ^vJfE^-^' 

M2 h;w:^m^^lTR 2 id J: tLfc h;^^S-§l^-r2)o 

[0169] 

^-^.lEft^ai 0 0 7&s^«$tL;t/N-r -ru v^m^^tz\,t'm.^nmm<Dm^m 

iijB#> ^JtP^S3 0 ^^^PEC U^^-f^-fi^R G E^^tt. ^0$lt7^^#-tR GEt^JSC 
T, #-^PWMCl. 2 ^^SgLT-etL-FtL^ 1 4 , 3 1 ^tBlJ L, P WD 

[0170] 

^n-r^h. :r 1 4 ^'ilC^- 1 *«^mL7t^-^mffi=^#-^P WMC 1 

1 2'^«*&-r2.o ttz. ^•y^^-'^S lti> ^•JfE^-^J'M 2;i>«|&mL7i:5JJ-JlEmEE?r€-^ 

pwMc 2 iiji&DTtt-^ftmmii^i^u^ -^c7:>^i^ufc«mi±'t =1 ^T'^^c 2 

E'^SLmflE^y- KN 1 . N 2 *:^hLT^lt> -?-<7>^tt7tl£-5iLmj±^^'fi-^P WD J: oTl^ 

(iM 2 J: oT^m^i tL;tmij;&«ti:-mm?®B i-^m? tL2,o 

[0171] 

■^hK. 0 0 5^?«^^^ttfc>'^>^r'; v^mMtfz\tn^^W}Mi)^i^± 

[0172] 

:J'14, 3 m^±-t^ t tiiK, m-^FVIB 1 (-li-^ P W B 1 1 ~ P WB 1 4 

) S-^]gELT^JE=r >'^^-:?' 1 2^m;bb. Ji^ Lfc -^--^ - ->VN*y ^' l-StCjToTnv 

■r^^f C 2 tc^^i$tL7tm;b«:it2ifLmaiBic^^--:^/>-';' ^'i-;?,, 

[0173] 

^^/N*-^ 1 2 'tW±T^t t iiK. ii-^PWMD 11. 12 =tr±^ LT-etL-ett-f 
[0174] 

^<7)^0^tci3V.^T(±, n>7">-if C 2 tr^|i$tL;rt:m;t>^S5fLm?J§Bl-^^- ->•^^'';^ 
^^cfi^cm^- :J'M 1 . M 2 KWnM-r^mmii. ^l^KitC PU (Central Pr 
ocessing Unit) HJioT^^f C PUf±, SI? -HI 1 1 iz^-^y^- 
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•^•r- h<^>#:^xy T'^fSx.^yn^^i.^ROM (R e a d Only Memory 

) ^^"bif tb L. ^(7)^tb LTtyn A=Jr*^fLTlll 7-011 K^-tyo-^^- h iz 

^- h<D^7.T y':r^mA.^z^uiryM.^^i^\^tiz2>\£^-^ (CPU) B'^^'^t^^ 
[0175] 

^J£^ ^ 1 2<^5NPN^9:^->*;^:J'Q1 7 LT-^ ^ - v^^'-^y ^'i'S 

tiJi^L7l:>6^ <r<?5§|^tCi3V^TI±. dtLtcRl^-r, NPN >'7>'-/>^:5'Q 1 ^r^tVLTt 
4 5. :t > t'o:. - 7=- -f -Sr 1 0 0 %l^'K:^^LT=r >7='>-9-c 2lc^^t$tt;tm 

T" Yes" ti|^iJ5e$ ttfcm> :7°S 6-S 1 1 tif^x.T> N P N h 7 > ->'>^ ^ Q 1 

J.--r - =gr 1 0 0 % ic-f^^ UT =i ^ 7=^i^-9- C 2 H^^*? tLTt^lt; 'SriE^iEmjlB 

[0176] 

[.mm<7:)r^m 2 ] 

H 1 3 ^#MLT. HifecT^^ig 2 HJ:;S)^-iJ'IElij^Si o 0 Aii. ^- iJ'.IERi^S 1 0 
^-^IBIfr^Si 0 0 tl^D-e^^o 

[0177] 

^JtP^mS 0 At±, ^-^lESj^mi 0 0 A^^^'f^^i^iilTt^N'f Y^m'^ttz\tm^ 

Ati. I G O F F ^^tt^ ^ #JE=i >'yN'- ^1 2<7DNPNh 9 > v-*;^ r?' Q 1 V 

-y^n 0 0%J: t9 v>;6^S;5^^f!J^L> 4" > 7=^ j. - x -:;ii«l 0 0 % J: 

t^#i±n ^12 ^mm-t^^ t tz. o a f*, n p n h 7 >'->';^ q 1 <?> 

;t ^-r^-x^ 1 0 0 %lciiUT»/^-& i:¥iJ^-rs i: . n V-f'V^f C 2 tt;tm 
:tJ^^v5it^-i^M 1 t tz\,tM 2 KWi'm-t^ J: i 1 4 S t± 3 1 "tMm^^o 

CO 1 7 8] 

AU. #l±ri>/N*-^ 1 2/&^'=i V'T'^^C 2<^MiSB«omEEV c p 'tf^&LXU-MMmB iz 
^^-r2>7t«60O'g-^PWB 2 *^^LT#JE3>'/>'-3^ 1 2'\tB:^7-rSo S^t. nV-f'V 

2 ic#?t$; tL7tm>b=^^^it^-^M 1 5 ;t{±M2 (ci$tm-f * mmmMs o ah 

, >^N^- i?' 1 4 S 3 1 jijjy - KN 1 , N 2 ^^LT^^t^tit^iEmjE^^c^mJitc^ 
^LX^m.'^-i^Ml tfziiU2K-m^-t^fztb<^m-^PWMD 2 1, 2 2>^B£L> 
O^^bTtM-^PWMD 2 1 . 2 2 $r^ ^*L-etL> tJ' 1 4 , Sl^mitJ-T^e 

[0179] 

is & ^# *3 J: z/mm ^m'f o v» -c ti^^j^i- » 

[0180] 

mi 4 a. mi 3 o A<7>^tgrn ^iE-e*-i>o i 4 ^#ml-c. $ij 

tp^fi 3 0 A $)j^Ni^fi 3 0 <^ms.m^mm^^ 302 irms-^^pm^^ 3 0 2 a »c 

[0181] 

mmm^mm^U3 0 2 Ati. >( >^-ib^:^y ^ti/c^it^^-rm-^i gof 

F$rn^Ecu;i>f>§>ts nsfL-fe^-^f- 1 & Ti^h<Dm-MB c RT (T^mnm tUJS.-t> 

1 0 B3?i^ibc?)zaj^T b i: H^o%-»TE0iEmi]§B<755^^ft=Sr^i6^o -^LT, mi±^^ 
mm^^3 0 2 Af±. '^-f-I GOFFSrna5ECU:5^<b^tt/v:t 1= tcmJEE-b > ^J"- 13*^ 
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h^iffzmmv c p^mmf^^mt L;tNPNh7>-y:^:J'Ql(^:t>7*a.--r'r-DR 
ON 1 ^ItfcB-rSo 
[0182] 

^3 0 2 Ati. ■f-ir->'VN'-;^i>-t--<i: <!:*iJ5eU7t #> >' x^-f G 2 tc^H $ tt/^m;^ 

-^tb:tj-r^o HBE^mtutp^s 3 0 2 ikm.-r-<^ tn&Lti t ^ . uyry 

I, 2 2 ^rifiKLT^tT-^'a-f 1 4, 3 l^mtJ-r^o 

[0183] 

mm^l^WfP^IS 3 0 2 A f4, ^<7>^. SJ^T c Jc^o'v^TN P N h V ^v;^ ^ Q 1 tc*3 

tt*^^*wji-;i.^Hg>^i5^v^TmBE^i^©jiiii¥g3 0 2 t o 

[0 18 4] 

isii5{4. m,K^mmm^^3 0 2 A<Dm^(D^ =iyry'^c2izmm^fifcmti'k 

, T'^-x^ - Jt^|fe$P6 2 t > 4ii|5eg|S6 4 i: . ^#S^tiJ^6 6 t S-^tfo 
[0185] 

majg^-ffilSlSEHB 6 0(i, iS^flSECU^^ej'li-^I GOFF^Stt-S)^. #-^1 GOFF=^ 

^\ffct^<7>'mm±>'^- 1 ssj^^omffivc p^mmm^mvd c_c om_i n 1 1 
c 2 t3^^t?tu/im^oiS-5itm?j^B'^cD-f-^-->VN'>y ij'^fg^-r^'fi-^c h g B^*ij5Ef& 

6 4 ;^^^^^t^.^P^'^ mffHr^^f- 1 3 :b^{^<D'm)£V c p J: »3 ^b-f&V^mjEJg^fitV d c _ 
c o m_ 1 w^m^L. ^<r)m^L,fzmBm^MV d c_c o m_ IwSrr'.i-T^^-Jk 

0 Vsi^^'SraiiJEIi^^Vd c_c om_0^|g:5EL> ^<75|S:$e LfcmiiJg^-fit V 
d c _c 0 m_0 'f ~Jt^Jfeg|5 6 2'vtB^-rSo 

[0186] 

x'^-T^-f -Jt^mgue 2 fdt. ms±^^^^^M^6 OTi-hmmm^mw d c _c o m (v 

d c CO m i nt> Vdc_co m I wis J: ZJ^W d c c o m 0 fi'^h^^o ) ^ 

^n^t. /N'y T^ummv b tmn^t^-iitv d c_c omt icEo'v^T. mE-fe>-^?-- i 

3^^f^<7)mJEV c p SrmiEJg^fitV d c_c o mKm^T ^tzib<D-r:=.- f- -itDR 1 
'Sr^^L^ ^<r>mm-LfzT^-'T ^ -JtDR 1 H^o'V^T#lIn 12 <7>NPN b 

•7 ^v'-^t. Q 1 , Q 2 :7f :i>7t«6«0#-^PWB 2 ^^fifet-^o t'^-t" 

^Jt^J^^e 2 f±. mn\^fzT=2.~y^ ^ -JtD R l NP N > 7 :^->*y^ ^ Q l <7D^ V 

T'^-T^'f -DRON 1 ^^th-r^o -euT. t^^-t^^t -Jt-^j^gpe o»±, 

•f-PWB 2 $-#EE=r 1 2 L> ^^dJ Lfc^i- > t'j^- -r >f - D R O N 1 

^6 4-vm;t)-rso 

[0187] 

^|nJ5Efli6 4 Ji, -fi-^I GOFF'grn§|SECU:i^f>^tt^ t> ®^a^^tB5IJ6 6 :&^^<7)J^^ 

^ "9 'b:^i ti^iJ5eL7t <h |:=?>'T'>-^i-C2 izwm^ flfzmtl (^^M"^ - M 1 f TtHM 

2^<7:)i6(.m^:^^-ti>tn^<om-^-c H GD^^^ i.xm&^^'^m^^^ 6 o^mti-t^ho 

-DRONl/<)n00%J:»5 'i>/h ? ;$^??;i^?r $ ^ * o 

[0188] 

*iJ5EgB6 4f±. :a->T'^-T-'r-DRONl;6n00%J:«9 "b/h? i:fiJ5e t =r 
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< ^j:^^ tm^L^ct -tt^^-ib. ^^r^^-T^-r-DRONl:**! 00% 

[0189] 

MBoa^»VLM«r^mL, ^O^^m t7taS«: V L M ^r^fUjE^t 6 4--tB;t7-rSo 
[0190] 

HI 1 6 ^#Hp.UT. -g-i-PWE 2 ^^^i-a i: commit ^<it|S^§P 6 0. r-'^-x-f - 
Jt^lfegUe 2> i|JU5etB6 4 ^ J: Z>*5^^S;^mS5 6 6 <^l!jf^tcov^Ti5£5gTS » mJEJt^ffi 
IS:^$!56 Ot±, C U/J-^'fg-f- 1 GOF F^$^t-2> t> #-^1 GOFF^^ftTtt § 

limj±-tr >'-9-- 1 3 ;5^f,$tt;t:mJ±V c p 1 (mSV c p <7)-fl) ^mJEJt^'fitV d c _ 
c om_ i n t t LTT'^-T^'f -Jt^JfetP 6 2 --tb;tji- 2> o 
[0191] 

T'^-X'f -Jt^J^fUe 2 fi. mEEVc p 1 ^ ^^'^;'xUmBEVbi3J;Ufmi^m^fltVd c 
_c om_ i n t (= V c p 1 ) K^^^^X ±.j^\^tz-^Wi\i^ ^ <9 T^^-x-f -JtDR 1 1 

(T^i-x -JtD R 1 <D—m.) S-lt»L> ^c^®j¥U;i:7=^^-7^^ -JtD R 1 1 tc^-rJ 
V^'C'g^PWB2l (#-^PWB 2 CO-®) ^^JlfcL-C#J±3>/s^-^ 1 2-^tB>t7i-^o 
t ^vi. 7-*i--r -Jt^J^HUS 2 fi. iS»LfcT'.3.-7"'i' - JtDRl l;6^^NPNh^> 
->';^ ^ Q 1 (75:t ^-fi-x -f - D R O N 1 1 >7="^- 7" -f - D R 0 N 1 CD— ^1) 
a3LTflJ^^156 4'^^tB*i-^o 

[0192] 

#-^PWB 2 1 {i. #-^1 GOFF>0«mBE^ife$iJ|lP#^l£3 0 2 A IcA;!? $ n.^m<7> 
v-*i-7--f -Jti:|WIDT':3.-7"'f -ifcDR 1 1 l-^-c?v^T^^:? <??-^, ^Jlrnv^-^- 
1 2{i:. -fg-f-I GOFFib^'m.mm^mm^^^ O 2 AlcA:i7$ tt;5,llt<Olllf^«riBff^UT 

[0193] 

?S#*^mg|5 6 6 (i> m-^iEB C RT^ ctaia^T b I'^o'V^T. JiiE L^^:^^fei:: J: o Til 
■mmyJlB cD^SftV LM'Jr^tti -^-O^^tH L7t^^« V L M^^j^USEgB 6 4-^ai^-r2>o 
[0 19 4] 

^^-r^t. m'&^^Akt. & &t^h^nrznm-ww'Lui)^'&m\ikT-c^ 

J^$|56 2 :*^^§:tt7^j:t >'t".3.-7^^ - D R 0 N 1 1 1 0 0 % J: 19 ^G/h ? :a^S>5^^*lJ5E 
■rSo UT. flJjEfP 6 4 (i. :t V-f^-r -f - DRONl 1*M 00%J:l9 t 
*iJ5EL;t t ^m^C H GB ^^B!oLTmJifg^<IS|g:5c$|56 O-vaJt^-T^o 
[0 1 9 5 1 

mffiJi^fit^^f|3 6 0 (i. *lJ5Eg|S6 4 ;5^e>«-^C HGB^Stt^ mH-t^-^f- 1 Z 
^<^mffiVcp2 (mJEVcpO— a) J: »9 <jffi;V>mffiJi^^V d c_c o m_ 1 w 1 ( 
m±fi^^V d c_c om_ 1 w<0— ffi) *:|£5feL-CT'j.-x^ -Jt^tfegRS 2-vtJb;ibi- 

[0196] 

■r=L~T^ -Jt^J^gP 6 2 mJEV c p 2 , VmffiV b *3 cfcO^mffifg^fltV d c 

_c om_ 1 w 1 \-L^<5\,^X iLTS^\^fz->S'^\^ I ^ T=^-^ ^ -JtD R 1 2 ^ - 

JtDRl<7?-m) -ecT^j^^t/cr'^-r-'f -JtDR l 2 t^^o-v^T^-^PWB 

2 2 (#-^PWB 2 co-tt) S-^fiS:LT#ff3:^yN"«-:J^ 1 2'^ai:t7-r*o tTt. t'^-t^ 
-Jt^?^g&6 2 (i. JS^L/tT'^-X'f - JtDRl 2;iei^P>NPNh^>->';^^Ql<^:t 
Vxju-T^-f -DRON 1 2 (^V-f^-r -f -DR ON 1 C7)— ffi) ^;j^ai L T^^UjEfP 6 

4'^aj;t7-r*o 
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[0 1 9 7 1 

0 0%J: V) 'ij/h^V/^^a-S^-^Sr^^iJSL. ^v-f'^-T^-f-DRONl 2 0 0%=t>9 i^yh 
^^-^tm^Ltzt^ (ii^, :t > ^ 7" -f ~ D R O N 1 2 {± 1 0 0 % i «9 /h $ t $IJ 

[0198] 

mmjE^-fi is:^§i5 6 0 fs. w5EgiS6 4 a^^m-^-CEGB^^if^t. mj^-tytr- 1 3 

^omffiVcpS (liJEV c p<^)-tt) J: »9 'b^fi:W®JEI§^^V d c_c o m_ 1 w 2 ( 
miEJi^^Vd c_c om_ 1 w<0— M) *IS:^ LT t"^ - 7^ -f -it^mSU 6 2^mt}-t 

[0199] 

-Jt^|^g|5 6 2 ti. mEEV c p 3 . -r 'J mJE V b ^ J: iy^mffilt^^it V d c 
_c 0 m_ I w 2 t-^o*\/^T±ig L7t:^fejc X ^ 7=^ - 7" ^ -ifcD R 1 3 {7^ ^-7^^ - 
ifcDRlc^— fl) =gr?t^bx -ecO?S»U7t7"j--7"'f -JtD R 1 3 t^^o'v^T^li-^PWB 
2 3 (-(i-^PWB 2 O— jft) «:^fig:LT#J±3>/N*- 1 2-^tB:t?i-;i>o tT^w. 7=^.3.-7^ 
-Jt^^^e 2 fi, 1S#L;'v:T'^--r'r -JtD Rl 3;a^^NPNh^>->'>^:5^Qlco^ 
>T'i-X'f-DR0Nl3 (^^'T-'j.-^^^ -DRON 1 «) ^i^m L TifUSe^ 6 

4-vaiij-r;z,o 
[0200] 

*J5Eg|56 4 -r^-^r-r -ik^J^§I56 2 5$^ Sit ;t ^ > r*^ - 7^ - D R 0 N 1 3 *M 
0 0%J: ij 4)/h$ 55^^75^ ^fij^L^ ;t >'7='jL-7^'f - DRON13 70noO%=J:»9 "b/h 
^v^t#lJ5EL;t:i i (ii-^. 5J- > - x 'f - D RON 1 3 {± 1 0 0 % J: «9 'b/h ? t ^i^ij 

[0 2 0 1 ] 

mffiJ^^fit^^^ 6 0 . T'^-T^ -f -Jt^ife^e 2 *3 J: C/^i^iJjegBe 4 fi. JiiiE L 
T'cK^'^^^igLs ^-^PWB 2 n - 1 ^-r^-T" 'T - DRONl n-1 ^-^-T^) 
^m^^. ft-^l-eiJl^'e-f-PWB 2 n (:t >' 7*^-7" -DRON 1 n= 1 0 0 %=Sr^-r* 
) :6s^fig:$:}^^o 
[0 2 0 2] 

^flJ5E^6 4a, T^J^-T"'/ -^Jfe^6 2:d^ibStt7t^>7='^-5^'^ -DRON 1 
n3{»«l 0 0%J: J9 'b/h?V^>J^^:0^$-ijilJ5gL^ :t>'T'^-T-'f ~DRON 1 nt^ 1 0 0 % 
ittfcfc^m-r^o #Ufe^64{i, C H G D L-cmffit^^fit^^ 

gi56 o^ai:t)-rso 

[0 2 0 3 ] 

mffijg^fit|§:^g|5 6 0 fi> W5Efl5 6 4 55^f,#-f-C H G D^^»t& fc. 0 V^^^ =^^mJEJ& 
^flftV d c_c om_0'gr^5ELTf'a.-r 'f -Jt^M6 2 -^tB^^j-T ;i>o T^^^-x-f - 
it^J^^e 2\t. mi±.m^m.U^%lQ OTb^ib^ntzmJE^^i^Vd c_c om_OtcSo' 
V^T. NPN h^>->'^i5'Q 1 . Q 2 §r'l^it?-^S?^cae)<75it-^PWB_s t p ('^-^PW 
B 2 <D—m.) ^^fi)<;L-C#J±3 >'/^'- ^ 1 2^^ti-t^o ^tL^w J: 19, 'g-^P WB 2 

[0 2 0 4 ] 

9 mj±^l^0m#^3 0 2 Afi, mi±-t^-^t- 1 3ib^h^^ftzm)£V c p J: I9 
'b<S:V^mi±i§^'fiSV d c_c o m^m^^Wf^-^^ ittc:J:l9NPNb ^ ^'v?:^ ^ Q 1 0:t 
>-r^^-x^ -DRON 1 =^ig^]PL-C'fi-f-PWB 2 ^^4^-r«)o f «9 > mm^^^^J^SP^^ 
S3 0 2 At±. mi? li^-Tct 0 I'. mHfg^filV d c_c om^&M:^{g:T?-*;s>C t H 
<t 19 NP N h '7yi?:^^Q KTJ^VT'i-X'f-DRONl iJD LT-lH-i-P WB 2^^ 

[0 2 0 5 ] 

Lfc^i^oT, **fe<7>51^ig 2 t^iSV^Tfi. N P N ^ 9 Q 1 > 7=^^ - x f - D R 

ON 1 tmEEfi^-fav d c_c omt<om^i}m 1 7 fc^i-ffl^k 4 l^'S:* J: 9 t-. mH 
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^^-(itV <ic_c om^cJ:c>TNPNh'7 7. ^ Qi\ <D:^ > 7=^ ^ - 7=" 'f - D R O N 1 'Sr 
[0 2 0 6] 

[0 2 0 7 ] 

(1) ^ -> 3 :7 $;^^Tv^^ c: 

(2) m.m'm.m.B<onm-^^m&^iikT-c^^:Lt 

(7 ) #l±=r 1 2coNPNh 7>' v^;^ ^ Q 1 >T'j.-x>f -7&nOO%J:t9 

[0 2 0 8 ] 

(4) ^-'y->3 V^-:**:^ >'$tLTV>;S,Cli: 

(6) >; 1/- s R 1 , s R 2^>';r:7$tL-cv^^c: t 

(8) ^lEn^/N'-^ 1 2<7)NP N h ^y'JT.^ Q 1 <^5:t > -T^ - r -f 0 0 

[0 2 0 9] 

^# (1) . (2) . (4) iScto'- (6) K^y^^x}.t%m<^i^mii>^i^^^xm.m\^tztii 

[0 2 10] 

^ «30^§-^<7D 1 oco^ft-ecfe;?, r#ff n y/<~ ^i2oNPNh7>' i>*;^ cJ' Q 
»9^tB? tVTt^^r' J. - -r-f - D RON l:dn00%J:i9 ^/h? i/» ^^^JSeSB 6 Atm&T 
[0211] 

iSitz^ WL'^<DWs'^<r> 1 oco^#-T?-<fe;& r^EEri^/^-^ 1 2 CONPN h ^^-y^^:?" Q 1 <?) 
:^>'r^-y^^ -9)^1 0 0 % jf LTv^ S Ci t J {i> 7=^^ - 7^ -Jt^^^^ 6 2 J: V) ;^ 
fitz^ y -r' a. - 7^ y( - D -R O H 1 I 0 0%tw^L7tri: *lJ5e§& 6 4 :6^**lJ^-r i t H 

[0212] 
[0213] 

55^, !51«^E CU/$^f>#-^I GOF F*^€L7t::d^S36^^*mL (y^T-y7'S2 

1) ^ -(i-f-I GOFF«:5:#LTV»'5:V^tfiJ5EL7tt §— 3lOijjf^m!s?^T-r«> {:^7^ yzr 
S 2 9 ) o 
[0214] 

JZ.T^yT'S 2 1 H;*3V^T. mj±.^^mn^WLZ 0 2 Afi. 1 G O F F U7t t ^^IJ 

^L7t 1 1;, mm^y^- 1 8 ;6^p>m»iLB c RT^Sft. ^cT^sft^tm^fB c rt<75«» 
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22)0 
[0215] 

[0216] 

mm^^mm^^3 0 2 a y's 2 3 Ki6\^^xm^mw Lut^m^miiXT 

-e^ ^ tm^l-fzt ^ . m-]±. ^ > ^1 2c75NPNh7>->';^i5'Qi60:t> -r^ - 7" 
-DRONl/(?n00%J:«9 t,i^^fiJjEi-'& C^T^-^^yS 2 4) o -^-L 

mm^^fim^SS 0 2 Afi. :^-yT'^-'r^ - DRONl:6n00%i»? 'ij/h^ < 
ti|5iJSL/ct ■r'5:*3*>. :*->7=-^--r'f-DR0Nl:^)Sl 00 % 1^ jt L rt: t iflj 5e 

;^T--y:7'S28) o 
[0217] 

— mj±^|^ftlJ#P^S3 0 2 At±> y 2 4 lcj3V>T:t > 7=^^-7^ - DRON 

0 0 %J: ^5 Jb/h^Vi tfiJ^LTti: Ji5E ^ ^ - i^^N* ^ c^^# . ( 1) ^ (2 
) ^iif (7) <7)^T*«Tnl7t? tL/i'bcTJfcfiJS-rao 
[0218] 

-eUT. mJI^J^fim^SS 0 2 A{i> mI±•t>'•^f- 1 3:d^P>mJ±Vc p 1 ^$tt. HJI 
V c p 1 =^:;lt£B-r^ t" S 2 5 ) c ^ UT^ mJEig|fetiJ#P^a 3 0 2 A ti. ^tB L 
TtmEEV c p 1 J: 19 'b'fau^ miEfg ^fiSV d c _c o m_ 1 w 1 "kW^X^ 2 6 

) . ^'^m.^X^fzm.JE^'^m.V d c_c o m_ 1 w 1 tiSo%^-r«^PWB 2 1 ^^fifeb 
T#EE3 >7-?-iJ^ 1 2 «rtiJ#PL y Zf S 2 7 ) , N P N ^ v > v;^ ^ Q K^^J- > f'^ 

-x-f-DRONl 1 ^1^m-ri)o CltLH J: 19, ^Kn-^/N*-^ 1 2\t. -B-^PWB 2 1 

[0219] 

-eom. — ^coftf^ti;^-^ ^y7°S 2 4 -^M «9 > mffi^l^MtP^^ 3 0 2 Ati. ;^-r--y7°S 
2 7 l^*5»/^T;|taiU7t;t - DRONl l^OU 0 0%J:i9 ^fc/h? v>:6^^:d^^fij 

:/S 2 4) o _hi£L;t: J: 1 ^f^r^^-x-f - DRONllfil00% 
J: >9 m)E^lfeM^#S3 0 2 A(i, «JE-t>-9-- 1 3;6^^>mJEV c p 2 ^l- 

$tt^ mEEv c p 2 ir^^ai-r;£> (>^x-y :7-s 2 5) o ^LT, mji^t^t'm^ss 0 2 A 

fi. ^\^\^tzmmw c p 2 J; ^) 'b'fav^miEJg^fitV d c_c o m_ 1 w 2 ^^^L x 
'^'T'S 2 6) . '^O^SLTtliJEJg^'ffiV d c_c o m_ 1 w 2 i::So-V^T'(i-^P WB 2 
2 ^*SgLT#J±3 ^ 1 2 '^$IJ#PL {^.y^ yifS 2 7) > NPN h9>-y;^^Q 1 

c7);t >7^i--r -r - D RO N 1 2 =^;|ttB-rao ittl^ J; V) . ^JE^ ^^/^-^ 1 2 fi:. 
PWB 2 2 ll^o-V>T3 C 2 H^fl? tL7t:m;i7^i£-^mMBtC^^ -->Vn'';^ i^i- 

[0 2 2 0 ] 

^<0^^^ TsT-y-^S 2 1 tc^v^T^j^m^^T-/:::^ Vr'^-T^'f - DR0Nl:;6n 00 

■rs f 7'S 2 4~S 2 7 *s^ilL^^T? a> rr^r^^nf C 2 ? tL7^:m:*J:*« 
a3iLm?JI B ^ - iJ' 1^ tLS o 
[0 2 2 1 ] 

-^LT, 'mS.m.^mm^^3 a 2 ah. :^y'yys 2 4ti^>/^T. ^a- > - -r -f -^^'1 
0 0 %izM\^fctm^Vfz t § . n Vt'V-^C 2 l^illll? tL;tm:^7 iJ'M 1 t ;t 

2 9 ) o 
[0 2 2 2 ] 

^is^ >-r >-9-C 2 izmB^tifzmtlk^'M'e-:$'M 1 ^ T^cfiM 2 KMlM ^ ^ :^ 7^ y 

■fS2 8<Dmm^j:m<'fii. in? tc^-r^T^^^^^s 1 2<7)»f^, ■T'Sr^^*,, mi nz^-r^ 

■r';'7'Sl21~Sl2 3 <^fi)f^t(e]C-r*So -?-LT> mffi^l^MiilP^IS: 3 0 2 Afi, 
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MD 2 1 tfzltPWMD 2 2^^fig;LT-T >^^-^ 1 4 1 7t »i 3 1 'vftl^tj-r 2> o 
[ 0 2 2 3 ] 

. #EE3 >/^*- ^1 2<7)NPNb ^yi/:^ ^ Q 1 > r'i - x 'f - DRONlJ&^OO 

>ri--r -f -DRON l^^l 0 0%H3t-r'2)i: ^i^r^^tC 2 ti.;t:m;!:Ji*3£y^ 
^- 1 ttziiM 2 Kt^m-^f^^o 
[ 0 2 2 4 ] 

"r-yy'S 2 A Ki6\.^X" Yes" t^ij^? tt-S^t^, mffi-t l 3 ;5^f>omffiV c p 

LTmBEV c p J: V) 'b<g;V>mJEit^^lSV d c _c o m_ 1 w7!><^5e$ tL, -e^^^lS: 
Je;? ttTtrnffitt^fitV d c _c o m_ 1 -nK i o >• t*^ --r - D R O N 1 b 
T€-^PWB 2 1. PWB 2 2, • • • . PWB 2 nt^^WL^iM>o 
[0 2 2 5 ] 

NPNh7>v>!.i5'Ql <7);i- >-r^--r'f-DRONl^n 00 %K^-t^ t -cn v-f'^' 
-9-C 2<DW«<7>mJIV c p5&Vs-y T-UmiiV btc#L < J^oT^i^?? n >'r'>'-if C 2 li^j© 

■^^fzmt)'t^m.^--i^Mi tf:ziiM2Kikm-c^^o 't<^f^M. ikm-t^m:b'tM:A^^ 

[0 2 2 6 ] 

2 i^mm^fifzMti'^^^-z/^-^y ^ tfziiwi.m-r=hmi'^^mi s t;^T:7n-^ 

l&f^i:IpID-e5)*o 
[0 2 2 7 ] 

^tyry'^c 2Kmm^iitzmt)'kw:m.mmBK^^-i^^-<y ^ trzit^m^^'- 

^Ml, M 2 tciifemi-^MtPti, ^l^lctiC P Ulc J: oTfr'i'btL. CPU{i> lEIlSir 

■yu 2^^^^y\^Xm 1 8 Iw^-r-^ n-^-P- Mi^J&o T >' t*^^ C 2 ic^^^tLfc 

L7^:*«oT^ R OM{i> ^1 8 tc^T 7 nr - ^ - h<0#;^x y T'^'Dix.S ^5^^ A Sr 
|5iaLfc=7>e^-:J' (CPU) ^15lJ9"BrHg^fS^i^#tcti^i-*o 
[0 2 2 8] 

* fz. Jifetw*3V^Ti±. N P N h ^V-y;^ tJ' Q l <^;f >-r ^ - D R O N 1 0 0 

•r^-T" -f - DRONl^dnoO %iz'M'T^ t a yfy^C 2 t^i^lf ? tt;tm>b^^'3fE^ 

v^^^J'Q 1 O:*- >"r'i-7^'< -DRON 1 *«m5E<75:i- > r'^ - 7^ -f - H^-TS $ -^3 > 7=^ 

V^f C 2 ^fl ^ tT.;^cm;t7 ^Sr ifi-iifEmii B ^ ^ - ->V>' y^'L> ^VT':i.-T-'f-DRON 

1 S TtJiM 2 HiScm-rs i -7 LT^ J:v^o 
[ 0 2 2 9 ] 
-e CO ffi {i . Hit <75?|^5l 1 t |WI D ^ o 

[^m<DMm 3 ] 

SI 9$r#reLT. 3 J: ;g, ^- ^i^iJj^S 1 O 0 B Jis ^-rJ'lEl&^Sl 0 

1 0 0 A t m lS-e^:2>o 
[0 2 3 0] 
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B {i, -li-^ I G O F F ^^if^ t . rJ' 1 2<7?N P N h ^ ^-^X ^ Q 1 > 

x.a.-X'f 0 0%J: ^9 ^/h? t^ :^ y-r^-'T-i 0 0%<t »9 

"b/h^v^t n>r>-^C 2 ^c^«^^^^>:m:^?^r^S^fEm^IlB's^^-->V^'.y i^-r* J: 9 
IC#J±3 >^-?- iJ' 1 2 ^tUtp-r^&o ^7t, ^UtP^fiS 0 B fi, NPN h7>->'X^Q 1 (75 

[0 2 3 1 ] 

B{i^ ^J' 1 2/^)53 >-r>^C 2 <75MaS§c75miEV c p ^|5^J£ LTiS^liFlB 

«*g-r^7ti6<7)'g-i-pWB 3 $:*^LT#E3^/t-^ 1 2-^^tb:t?-r*o tfc. =iyr> 
^tC 2 tc^a^ tL;tll:tJ^^-5iL^-^M 1 ^ jtfiM 2 lc:femi--5> ^-^x ti^^SS 0 B fd: 
. ■O'/N'-iJ' 1 4 S7t{i3 iT&sy- FN 1 . N 2 ^r^hUT^tt/cil^fLmffi^^-^mEEtC^ 
^LX^m^- iS'Ml tfziiM2 K'mi^-t^fzi^<7^m-^PWMD 3 1 . 3 2^r^fifeU. ^ 
<7D^E!cL;^c#-f-PWMD 3 1 . 3 2 -?-tL-etL, 1 4 , Sl'viU^bi-^o 

[0 2 3 2 1 

^J®^S 3 0 At±. #EE=J iS' 1 2 <75liJEJg^iitV d c _c o ml^ JroTNPNh^ 

>-:^;^^Q 1 (7>:t ^'T'.a.-X'f -DRON 1 ^^-fk? -^T^-^ P WB 2 
^l[I^fi3 0 B N P N h 9 >->';^^ Q 1 c?:>:t ^T^^-X'f - D R O N 2 =^^5e«o*oig 
SII^ •i^T'd-^PWB 3 ^^b!<;-^-&o J: J9*#6<jliJi. $lj|ip^fi3 0 Bti> E C U tJ- 

I G O F F *Stt2>flfrcDN P N h 9 > v^.;^^ Q 1 VT^^-x-f - D R ON 2 0 ( 
*>"7'^-X'f-DR0N2 a) ^^riaHLTis^, I G 0 F F ^^if^ht^yr 
j.-T-'f-DRON20 ^r^UM^St LT^^7'a.-T-'f-DR0N2 Sr^5E*o*oiiiii $ 
■^T'g-^PWB 3 ^iB£-rSo 
[0 2 3 3 ] 

mmmms OB a. ^(^m. mmmm o , s o Atm\:-m^^^-r^o 

fi. ±5&L7t^# (1). (2)*3J:af(7) -r*i9. n >T'^'+^C 2 lc^lt$;:a/cS:^? 
^ikm-t^m^(Dmtli<DmM3},^^if:b0^Wit. Ji5EL7t^# (4) . (6) ^'J:t>M8 

) T$>So 

[0 2 3 4 ] 
[0 2 3 5 ] 

112 OJi. HI 1 9 I'^-rtiJtp^ES 0 BO^fgrn y :^[a-C^;i>o ia2 0^#MLT. $IJ 

im^ms 0 BJi. Minnas 3 0 A<D'mj±^^mm^^3 o 2 A^'^mmmw^^^s 0 2 

B K^x.fzii<DT$> V) . '?-<?)'ftfe{±, mmmW. 3 0 A t |^C-e2b*o 
[0 2 3 6 ] 

=&*3. 3 i::fev^-Cii. ^- r?' h }Vi^mm^^3 0 1 <D-r^-r-^ -Jfc^tS^SB 5 

4 7 ^ - :J'mffiit^tcSc?v^-Ct^#b;tT'i-X'f -JtDR 2 *mJE^ife$tI^ 

3 0 2 B^m;t7-r^o 

[0 2 3 7 ] 

MK^^mm^^ 3 0 2 B fi> -li-^R GE*3 ct O^'-g-^ I G O F F ^^^E C \J ii-^h^if . 
y^yr-^)mS.V b mJE -t > - 1 0 A:d^h^n. rSJ^T b §-SS-tr^-9-- 1 0 B:d^^^ 
tt> m-MB C R T^mv5iE-b>^- 1 8 ^^^Stt, x^-x-f -JtD R2^^-:J^ h;Wi^$iJ 
tP^S3 0 1 ;6^f)^^t&o 
[ 0 2 3 8 ] 

mj±^mtij^sp#^ 3 0 2 B fi. h}i^i^mm^^ 3 0 1 i>^h^iffzT^--T^-}tD 

R 2 IC^o'V^TN P N h 7 > v;^ ^ Q 1 >'T'.n.--f -f - D R O N 2 ^^th L, '€-<^)l^ 
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aiLTt:^ >r'^--r -f - DRON 2 ^rlBm-TSo tfz. m&^i§^mm^R3 0 2 B 

y -y a y ^ fi.fzZ. t '^^T^-^ I G O F F ^^gBE C\Ji)^h^if^ t , M 

1 8 ^^(^'T^'m-MB C R T(^fI#fittiajK-b>-9-- 1 0 BT(>^h<^^^T b t 
T Katimfl B ^ ^ si) ^ o 

[ 0 2 3 9 ] 

^oi-=ht. mj±^mmm^^ 3 O 2 Bi±. m-^l GOF F ^HUEC\J-i!)^i^^if:hti!(D 
^>x*i-X'f-DR0N2 0 t^Sft t ic^o'V^T. i3 >7"V^C 2 ic^a $ tt;i:m;(: 
*ii:-3Km?JiB'^^^-->V^';/^'i--<i!^S 2c0it^-^Ml ^ /c(iM2Hifelgi-'<§35^«riflJ 
jEi-^o ^LT. mj±^^$im^S 3 0 2 B {i> v/N-<y ^-t-'<# irfUSbT^c t 1=. 

rr^T'^-y-C 2 ^c^a^tt;tmt)^ll»^Lm?IB^cf^■Y-->V^'•:/ ^ ;t:J6^#-^PWB 

3 ^^B£LT^JI=I>^^'- ^ 1 2-^mt)-r^o tfz. m.j£^^mm^^3 o 2 Bti. mm 

ikm^^^tzitXTy^-^-PWMD 3 1 , 3 2 *^BfcLT'€■tt-r^^'^' V^'f-:?' 1 4 , 3 1 
[0 2 4 0 ] 

m.m^^mm^m3 o 2 b fi. ^(oj&. m.m^w^mm^m.3 0 2 tmv^^^ ^m-^pwu 

is i tf'g-f-PWMC 1 , Z^^^T^o 
[0 2 4 1 ] 

H2 1{i> mJE^Ifeftllt|I^^3 0 2 B<^^tg60-5 :3 > r'V-if C 2 ti^fl^ ^^fcm^ 'S* 
[0 2 4 2 ] 

112 1 '^#B^LT, ^BE^WJIip^SS 0 2 B{i> n^&^B^,^ 6 6 t. ^Vr'^-y-^ 
-iS^aS? 0 leiSSIS? 2 i . *lJ^g|S7 4 t , T'a.-T-'f -Jt^l^glS? 6 h ^"^tfo 5S 

[0 2 4 3 ] 

^ >x^--r -IS:5EfP7 0 (i. ^- ^ h )Vi^mm^^ 3 0 1 <b S >t ;t ^ - -f -ib 
D R 2 tc^o'V^TN P Nh7^v'';^:J'Ql <7>:t ^ r'^ - 7^ ^ - D R ON 2 Sr^^m U^ 
^£BL?t:^-^T'.3L-7"'f-DR0N2 §-|eil$|5 7 2 tc|El5ii-;5. o 
[0 2 4 4] 

tfz. ^ >'T':x--r -f -|§:5Efl3 7 0 {4^ iH^UE C U55^^#^ I G O F F ^^\f^ t . 
I G OF F ^Slt^Mco^t >-r i-T^-f - DRON 2 0^|E11f& 7 2 35^'b^mL> ^<dU 
aiL7t:^>7='^-x^-DRON2 0 S-flJ5E^7 4 K^^^o 
[0 2 4 5 ] 

:t ^T-'^-T^ -f -le^a? 0 n$iSE c u^d^^jM-^ I g of F^^ttf^^^. 
^T'v-if c 2 j;^!t? ti-7^.:m:ti(Oil3!Lii7iB^o-f-^-v^^^'y jj' STji^i-sVciexTJli-^c 

HG B^ifiJ5Ef|S7 AH^^^if^^K^ 5e» /ittif ilD ? -lirTt :t > "r^^ - -f -DR0N2 
^ie5eL. ^(^i£^U;tii- - D R O N 2 ^T^-T^ -Jt^l^^S 7 6 ^^t) 

"^'i> o 
[0 2 4 6 ] 

J: >?^#:fl*)tz{i, ^VT'^-x-f -^5c^7 0 M"^ I G O F F ^Sr^i-fiSE C UH^h^if 
fz^k. *IJ3E^7 4 :^^^>g-i-C H GB 'SrS^Oic^ltTt^ V-f'^-T^'f -D R ON 2 0 * 
m^Mfzifi^M-^'tfz:i->T^-y' - D R ON 2 1 (:t > t' - 7^ >f - D R ON 2 <D— 
U) '^IS:^L. ^(D^^Lfz:^- >T^~-T - DRON 2 1 =$:t-*^-x-< -Jt^$^^7 6 
^iiit}-r=bo ^ LT, ^ >7"j.--5r ^ -sS:5e^7 0 f±, if^iJ^§B7 4 ;5^^'(s-^C H GB ^Sr# 
JSSrtt^ ^>'7"i--r^-DR0N2 1 $:BiT^«7^>flti#iP ? > t'.x - x ^ -D 
R0N2 2 (:^->'y'ot.--r'f -DR0N2O— tt) ^^5eL> -f-O^^ L/i:t > 7*^ - 7^ 
^-DR0N2 2 ^-x^-x-f -Jt^^fP7 6'^m;t»-rSo '^<?5^^. :t Vr'^-x-f 
3E^7 0 i^iJ5E^7 4 55^ib#-^C H G B ^r^tt^fel^^ Ettl^ilg:^ L;l::t > -f^ - 7=- 
-DR0N2n-l (:t > r' - ^ - D R O N 2 '£:^3ES?'i>tJ©iD ? > 
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T-'^-T-^f -D RON n *^5eL, ^<Dl^&Lfz:^>r^-7'^-DR0Nn 
-x-f - D RON 2<75— ^) ^•T'^-r-'f -it^l^gB? 6^myj-r^o 
[0 2 4 7 ] 

Ml * ;tfiM2^(7>Sfe|g?rJi^rS;^c«?><7)'|i-^CHGD?r*iJ5Eg|S7 4 jS^ A, ^ ;£> t . m ( 
roj ) 'r-DRON2_0^|§:^L. ^<Dm&\^fz^ y T 

-f-DRON2_o$rr^-7^^ -it^i^gBz 6--m;br^o 

[0 2 4 8 ] 

iS^-r&o ^^(D^^. ^ >x^--r -r -iS:5E^7 0 (i. 13 2 2 tc^-Titiak 5 is J: o^'fflj^ 
k 6. k 7<D\^^'rfLt^K^'oX:^yy'=L-v^^ - DRON 2 ^^Q^fiSDRON 2 Q-b^hl 
0 0 %^ -ei^in^i^So m22\t^ :^y-T:^-T-( -DR0T^2<D^-i ^ViT^^^Y^ 
^1-o 1212 2 ^#MLT. tlltk 5 ."^^ A ^ ;t > r"^ - x -f -DR 0 N 2 0 

^fg) ^S^^^i^.D l 0 0 96'^— jEOfH-^t^j^in-r* ^ ^r'^ - x -f - D R O N 2 =gr 

7sz^o_ t ^s:,_ ffil^k 6 (i. H:fett*:i- V7='jL~-r 'f - D R O N 2 0 ^ .i^C B *3 tt ^ 
:t:^x'i-X'r-DR0N2k (DRON20<DRON2k<l 00%) --±iiJDL. ^ 
(D^k. i^B li^SttS^- >'7='^--r - DR0N2 kTj^tj.'^Dl'iStt^ 1 00 %^i#ip-r^ 
^^T-i-T-'f -D R ON 2 'Sr^To ^ hK. mm.k 7 it. .'ir.A i^istt^ ^ >' r'o. -f 
-DRON2 0 75-^,>^Bici3lt^;^->7='^-^^-DRON2 k-^lfipb, ^<0^^. .^B 
Iii3tt^^>7"a.-X'f - DR0N2 k:d^ib.tirx tc;fett;5) 1 0 0%^lilJDL. ,>SC-Dra 
t^i3V/>T 1 0 0 ^-Tjl-t"^ - D R0N2 ^^i", 

[0 2 4 9] 

^^■r'^^T-^-DRON 2;6^i:^k 5 K'^-oxmt-r^m-^. m-^ icoFF-ei^^-Y? 

t 1 -^^^7 0-^A;t7? n.^ ;^ Vt'^-X'T - D R 0 N 2 fi 

> €-^1 GOF Fi)^:t>7'zL--T ^ -|S:^^7 0 --^Xtl^ ft^m<D^ > 7^:2.- 7- ^ - DR 

ON2 0 (^m<m Km^-^fi. ^(^y^k. n^^7 4r7bm^ciiGB^^>-r^-T^ - 

-:^^-DR0N2J±. ^-f^>'i^t4 X^^DiZid)^^ 1 0 0 %icPJS-r;&o 
[0 2 5 0] 

ttz. :^yr^-T^ - DR0N2>i«ffl^k 6 K^-oX^^tT ^m^. I GOFF>e>« 

rJ'-^ 5 >^ t 1 -e;t >' 7"^ - T- ^ -U^U7 O^Xtl^fi^ t. ^>'T'^-T--f-DRO 
N2{i, ^fOM-fitD R ON 2 Oizm&^fL. ^<0^k. m&^7 4;6^'®-^CHGB ^^>rs2. 
-y ^ -m&^7 o-vtB±ji-&^tcffl^k 6 i^B'=>x-^<7^m^x-mw^ti'. 

t 2T-,t^.B t3^tt;&;4->7=^^--r -Y -DRONk t^?IJJit-;i>o -^(D^. :t > 7"*^ - x - 
DRON 2 ti. m^m>7 4^^m-WCHGB^:t>T^~7' ^ - ^^^7 O-^tb^-T^^l' 
. ^'-f ^ >i5^t 1 ~ t 2<^Mlcj3»t*i#intS'^J: "9 'b:^§:V^iiijp*!l'^-CitiD$tL> ^ 
>^ t 4 T\i^.D KiSif^ 1 0 0 %lwi!JS-rSo 
[0 2 5 1 ] 

? ^ >-r'.a---r - DRON27&5fflj^k 7 t'tJ&oT^'fk-^^&J^'^. I GOFF 

ON 2 {i, ^5D«^fitD R ON 2 0 tL, ^(Ty^k. m^^^ 7 4 yb^^^C H G B >7=^ 

•3.-7-'f -is:^gB7 o^i±i;tj-f-^fenffi^k 7 tifd-o-c-^oiij'^-citijn?*!-^ :5^^ 5 > 

2 -C.^B t:i *3 ttS^a- ^r'^-x-f -D R ON k t:i?IJ^-rSo ^<^m, :^ 7"^ - 7" -r 
-DR0N2fi. $IJ^^7 4:6^'>(i-i-C HGB'^* >'7"j.-X'r -|S;5e§&7 O^tB^TS^ 
ic, ^-r 5 ^-i:^ t 1 ~ t 2<^^t:i*Jtt*iii)PtiJ-^cl: <>:^§ v^ifiDtfl-^T-iiMi^tL. ^ 
5 >;5^ t 3 XM,CiZiS\1ri, 10 0 %(Ii!J^-ri>o ^ LT. > 7=^0. - 7" - D R O N 2 {± 
^ i^^^y^'tS^t 4<Dm. 10 0 %iZ^W^ *li>o 
[0 2 5 2 ] 

it^^k 5 ^ .tLKfflj^k 6 , k 7 is tt^^a-^T'i -T-'f -DRON 2 <^JiJPf!|-^{i, NP 
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v^T. ^ ^ ~ y 1^ mtit^W.^k(D ^ ^ ^.y^rt l-t 2<Dm. :t>x^-7^'f-DR0N 

ili^omJEV c p < . ^T^'^-x-f - DR ON 2 'Srmilill^:^ i < "T^ i: N P N h 

Q 1 Hiim5{t:65^iLtL;& ^ t ^ J: SP^J^^/cii?)-c^;i)o L/c*^oT^ ^ 4 ^ y t 2 
^ J: D^'^a- > -fji - -r -f - D R 0 N 2 k c7>:i:#6*i*'fit{i. NPN h^^v^^iJ'Q l<DWf-^W. 

mm. ^ J: >-r>-^^c 2 co^a^ni o-c^^$ ^;2)o 

[ 0 2 5 3 ] 

S tz. mUk 7 tc^ifeo fc:^'^^ ^ >T'j:.-x 'f - DR0N2ti> :J'--f^>^t3--t4CD 
1 0 0 yotc-f^^? tt;5>7i)5, ^ttji, n >7='>•^f C 2 <7DMiS5<^mJEV c p ?r^^'^y t- 'J m 
BEV b t^m^Jw— Sc$i-^2,?t«?)-r^)*o 
[0 2 5 4 ] 

:^>r^~'r4 ~m^^7 0 a. fij^ck 5 *3 i:a*ffl^k 6 , k 7 (75V^-rti:)5^=J--7 ■/ 1 V 

k 7 (D\y^t'^:d^) «:#ffiLT|if/c^r5i->'T'i-7"'f-DRON2 ^iSa-f^o 
[ 0 2 5 5 ] 

l?<y=\ 112 1 ^#MtT. fS1t$P7 2 {i. :t >7'^-7-'f - tk&^7 0 X >9^m$tL;^c 
:t>'T-*.3L--r'f-DR0N2 ^-fBtg-rSo W5e^ 7 4 {i. ^l-gPE C U 56> ib-fS-f- I G OF F 

GD^^EfetT:tV-r^-X'f -|g:5ef|S7 O^m>!j-r^o 
[ 0 2 5 6 ] 

-^5e^ 7 0 ;6^«b<^:t ^T'^-T^'f - DRON20>6«100%J:'3 'ij/h $ v> :a^S:$^=&^Jfe 
TSo -?-LT. iflJ^gB? 4 fi, jr>T':x-7"^ - DRON20*«100%J:>9 ^j/hS^v^t 

m^vfzt ^m-^cHGB^±m.L^x^yr^-y^^ -m^U7 o^tatu-. :^yr^- 

7^-f-DRON20y6M Q Q%X^ 'b/h^ < '^v^ fcfiJ^Lfc t § . "T'^^^**, ^ ^r'^- 
7=-'f-DRON20;^n0 0 % Ut^c t t /t: 2: i-fi^C H G D ^^fig; UT^ > ^ 

- wt'mM7 O'^ai;!j-r:s>o 

[ 0 2 5 7 ] 

^^t^> *iJ5e^7 4{*. :^yr:^-T'f~Wt&W>7 0/d^<b:tVr*^--r'f-DRON2 ( 
DR0N2 1. DRON2 2^) ^(D^iffc^yT^-T^^ -DR0N2 

R0N2:*M 0 0%J; V) t *IJ^ L?t t ^ C H G B ^^fiK LT^^ > -T^ - 7^ 

-IS:3Ef|5 7 0-^ai:^; t. ^tyT^-f^-DROl^Zijn O 0%J:^4)/h?< 'SrV^t^UjE 
L;^s: t § . t^£io%^ ;^:^r'^--r-f-DR0N2;*«l 0 0 % L^c t #iJ5e b;t i: 1= # 
-^C HGD^^^LT^t->T'.a'--r'f -|S:5^g|5 7 O^miJ-T'&o 
[0 2 5 8] 

T'o.-T-'f -Jt^J^?i5 7 6 fi. ^y-r^-y'^ -m^^7 0 d^^j :^ > •r'i - - D R O 
N 2 t > ^O^tt^'c^ VT'a.-x -f - D R O N 2 t^N'y x VMJEV b t 

T#-^P WB 3 LT^ffin >'^^^-:J' 1 2'vai;t?-r^o 

[ 0 2 5 9 1 

■r^j.^-r-f -it^|J^^7 6 ii. ^y-r^-T-i - DR ON 2 n ^r'j-- -r -r -ie5E§l5 
7 0 jJ^^tt^O^-f 5 y^"tr^\f:h t-t^t. ^(7:>^\ffz^yr^-T^ - D R ON 2 n 
t2So'v^T7='a.--r ^ -JtDR 2 n^:^^#L^ L 7t r'^ - -r -f -JtDR 2 n^w/^^ 

•y X UmEEV b Sr^^LT^BE=' v^N'-rJ' 1 2 OtB;t7mBE<7> @+imi± V c p_c om^?^ 
#-r^o 1 T^-T^ -Jt^J^^7 6 {i> fliIIiI<75;^>T'aL-7^^ - DR ON 2 n - 1 
-lC^o'v>-CTg#?tL;t7='^-7^'f -JtDR 2 n - 1 t^^^^-y 7^ 'J MEE V b $-^#LT#J±=r 

1 2<om^E<^ai:t3mjEv c p c ^mm--ti>o ^lx. -t^-t^ -itWL^^7 e 
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fi> -r^-T-^ -JtD R 2 n. ^^c75 mi? mi± V c p c fecfc LFi^mJiV c p_c o mic 
^o'\/^T. m^c7:>i±l:t7mff V c p c ^ SHrnBEV c p_c o mfrcIS:5g1-S^ci6<^#-^PW 
B 3 ^ 1 2->-yi^»i-&o 

[0 2 6 0] 

1112 3 ^#BKLT. -fi-^PWB 3 *^^T* i: § <7)^^S;j^tiig|S 6 6. ^t^T'^-T^-f- 

^ir-So '^is. :t>r'^-X'r -|£5eglS7 0 {i, EI 2 2 ^c^-rii:i^k 5 tc^J&o T^r >' t*^ 
-•r'f-DR0N2 *^fe»t5"o^<b ? -i^ ib O t LTgi^-f ;s>o 
[0 2 6 1 1 

^ ^T-'^-x-i- -18:^^5 7 0 fi. C U75^ib€-^ I G O FF ^Sr^tS > 'g-^ I G O 

FF'Sr^tt;^tfr<75*>T-*^-7"^ - DR0N2 0 ^-fe^^B 7 2;$-iblimUs ^cogctBtfc 
^yy'zi.-T^ - D R ON 2 0 ^r*>J5Eg|5 7 4'\aiijTSo 
[0 2 6 2 ] 

¥lJ5Eg|S7 4 {i. ^§&E C U75^^#-f- 1 GOFF^^ttixh. ^^fi^tB^6 ^ fz 

*iJ5eSU7 4 $ i^H. ii->7'^~-r -le^aS? 0 ^d^i^^Jt;^:*- >'7='aL-7" -f - D R O 
N2 0 $r 1 0 0 %tJ:bieL. ^fV-T^-x^ ~DR0N2 OT&n 0 0%J;«9 'b/h^V^ t^^ij 
Se-r^.o -€-d-r^i:> *IJ^§B7 4{±. Jii£ Ljt-f- ^ - ->On' (1) . (2) 
i&i.Xf (7) ) ;&«tiiii7t;g*L7t'b<75 t LT'li-^CHGB?r^^LT;J->T'i-X'f -ife^^lS 
7 O^aii7i-So 
[0 2 6 3 ] 

^^T'^-X'f -Ig:5ef|57 0 *U5e^7 4 75^<^'li#C H G B ^^It . iS^k 5 
oT^>'T'^-x^-DR0N2 0 *m5ES7:f»tliJjD$-^;t:t->r'^-7"-f - DR ON 2 

1 $rI£^U, 'e<75iS:5e tTt^ V 7=^^-7"^ - DR0N2 1 4^J:CFt'^-x^ 
-Jt^J^$|S7 6 '\aiijr^o T^a.--r -f -Jt^lfe^y 6 {i^ ^:^7"^-7"'f -^^§|S7 0 
ii^h(r^^'y'r=L-T^ - DRON 2 1 tc^-:?v»T. ±.^\.tz-}5^\^ t »5#-^PWB 3 1 ( 
€-f-PWB 3c75-itt) ^r^BSLT^JErrV/N*-:?' 1 2 -^^ai;!ji-S o 

[0 2 6 4 ] 

*iJ5e$l5 7 4 ti. :t>T''i--r'f -|§:^^ 7 0 75^^:t^7"^-7"'f-DRON2 1 =$rSltT 
:a^^m5EB#M0ii-r?) :^ > -r - -{ - DR0N2 1^100 ^^T^ 
-X'r-DR0N2 0 0%ct:>9 'b/h ? <t ^jsiJ^E-T S o -?-LT. *lJ5Eg|5 7 4 ti. 

C H GB ^^fifc LT:^ Vr'^-T^'f -|S:^g)5 7 0 '^mi?-!" -2> o 
[0 2 6 5] 

4- Vt^^- -15:^^7 0 {4. i?ij^^7 4 jJ^^cO'd-f-C HGB 
Siak 5 l^t^feoT^ ^T^o.-'^n^ - DRON 2 1 ^Wr^Mifzifi^M^'^fz^zyT^^-y'^ 
-D RON 2 2 ^iS:gL. -^Olfe^ U > 7="^ - x - D RON 2 2 ^^^iJ^fP 7 4 J: 

[0 2 6 6 ] 

-Jl:^^f|5 7 6 ;t Vx*^- x -f -^^^7 0 ;&-fb <7>:t -T^ - x - D R 
ON 2 2 ll^o'v^T. ±i£L;t:^St:: J: vm-i-PWB 3 2 (#■§■ P WB 3 ffi) Sr^^ 
LXm-J±^ y^'^-^ 1 2'^£Uij1-So 
[0 2 6 7 ] 

-^-c^m, :^>-rsz.~y^^ -mMm>7 0 , *IJ^a5 7 4 idXZfr^-y' ^ -it^m^7 6 (i> 
±5EL7^cfilf^^^^LT, M:^. M-^PWB 3 3 . PWB3n-l. PWB 3 n 

^^ggL. ^O^BgL7t:#-^PWB 33, •••,PWB3n-l,PWB3 nS:#JEn 

[0 2 6 8 ] 

(112 4 $r#retT> rr>x>-9-C 2 ? ti.;tmi7 ^ ^ -y^-? ^ * JiiJcmt-S t 

[0 2 6 9 ] 
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1) . m^l GOF F^^mLX\^^^j:\.^tm^l'fzt^-m<Dmi'fi±^^T-ri> C^y-^y^ 
S 3 9) o 
[0 2 7 0 ] 

:^Tyy'S 3 1 tcisv^X. mmm^mm^^S 0 2 B{i^ #-^1 G OF F^^mi^titm 

^Lfztb. mm.'ty-^- 1 STi^hm-MB c RT^§tt> ^<^^nfzmmB c rt<?>^i# 

0 B:d>fb<7>ajSTblc J:o-C^iEL> ii:-^iEm?JlB <^®#« V L M Sr^tbi" S (:^7"';'7'S 
3 2 ) o 
[0 2 7 1 ] 

•ij-C 2 tc#ft$ tL7t:m;tJ*^^S^-rJ'M 1 ^ TttiM 2 icifem^^i'S (.Xx y^SSS) o 
[0 2 7 2] 

— mE^J^ftiJ^lP^S 3 0 2 B l±> :^7^yy s 3 3 lc*3V>Ta^« V LM;6^Ff5cfiUilT 
•r^-2> t4iJ^L;t:i: 1 G O F F ^^tt-S ttr^D^ > -r x - D R O N 2 0 

«r^tBi-;5. (;^7"';'ys 3 4) o ^LT, mj±^^0J^lP^^ 3 0 2 B{i> ^^mUfc 
^ZlM-litD R O N 2 0 ^T'^-x-f -b R ON 2 i: b t" ^ S 3 5 ) > ^^t*^- 
•r'f-DRON2:*n0 0%J:l9 i^A^-^^^^-ii^'^-A^^m^^ ^ -r ^ S 3 6 ) o 
[0 2 7 3 ] 

mJE^Ife^J^^^S 0 2 B (i. Ji->T'^--r -f - DR ON 2 *n 0 0 % J: < 

tm^ELtzt^. -r-f^ioib. ;J-^T'^--r'f-DRON2 5{)«10 0 % HiUM L 7t t Jj^iJ^ L 

X 7' S 3 8 ) o 
[ 0 2 7 4 ] 

— lgJI^I^$IJtP^a 3 0 2 B iix :t >'7='i-7^'f - DRON2 5dM 0 0%J: •9.43/h$ 
V^t4^lJ^L7t t ±.mL.tz^^r~V^^v ^(D^kfi- (1)> (2)i3J:J>M7) <^^T;i>s 
ti!|fc:?it7t 4i<7)i:#lJ5E-r;i.o -?-LT, mEE^I^$iJ^^#S 3 0 2 B fi, it^k 5J'tJ£o-C:^- 
>'-r^-X'f-DR0N2 (=DRON2 0) ^^^*7:f ttifiD ? -^^t ^ >• t'^ - x -f - 
DR ON 2 1 ^m.'&X^. ^<Dl^^l,tz:^l^r:^-y^^ - D R ON 2 1 iz^-cS\,^xm-^PW 

B 3 1 ^^WLLxm-mr^y/-^- 1 2^mti-r^o m-m^y^'^-i^ i 2 ji. #-^pwb 3 

7" -7° S 3 7 ) o 
[0 2 7 5 1 

mffii£3fe$im¥S^3 0 2 B fdt. i^-Vr'^-T^-r -DR ON 2 1 =^:|S:5EL;tf^t. — 5e^W^ 
aim^ :t>-r^--r^-DR0N2 0 i^/h-^^^^^^Hi'^^n'm.V^ {7.'r-y:f 

S 3 6) ^ iryT^-7--{ - DRON2 1:6n00%«t«9 ^/h? i:#«J5E-r «>o ^L-C> 
mS^lfe^m^SS 0 2 Bf4> iSllk 5 tcttoT;^- > -T^ - 7^ -f - DRON 2 1 Srflff^* 
/^'►tl#ll[l:g-ii:7l:^>T'^-X'f -DRON 2 2^^^L, ^ c/)^^ L;^^;^- > t'^ - 7^ ^ - 
DRON 2 2 ir^o-U^T#-§-P WB 3 2 §r^fife LT^JE =i >/n'- ^ 1 2 ^ ttl t" 2> o :^J± 
3 >/N*- ^ 1 2 t±, -H-^PWB 3 2 >7=^>'-9-C 2 t::^^t ? tt^^^mitJ 'Sril^ftm 

iiB JC-^^-~>VN*y 7*S 3 7 ) o 

[0 2 7 6 ] 

;^x->'ys 3 6 lci3V>-C. :t >'T'j.--r - DRON2 7&n00%J:'9 "b/h? < 
'iv^ ti|5iJ5E$tL:s. tf . ■T'S:*?*,. ^r*^ -f - D R O N 2 *n 0 0 % icigjjii-s * 
•C7.x';'7'S36, S3 7:^)^'^^L|l^f?tL^o ^LT, ;^7^y:/S3 6li^^>t:> > 
7='i-7"^-DR0N2:dU 0 0 %HPJit L;t i:^^lJ5e? t . =r ^■r'^-^-C 2 ^c^^f ? 
tL;t:m:tJ*^3c-m^-:J'M 1 t ;l:f4M2 tcgcm^tt -r "T* S 3 8 ) ^ -m<om'^'h^^^ 
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■t^ (;^-r 3 9) o 

[0 2 7 7 1 

^Sris, rr>7=^>-!j-c 2 iz^M-^ Ktzmtf^^'M^- M 1 t fziiU 2 iz'^m.-^ ^ y 

X';'7'S121-S12 3 <oKlf^fc|^Cf$)2.o -eUT. IgEE^J^^m^^ 3 0 2 B(i> 

MD 3 1 t TtfiPWMD 3 2 ^^figLT-T ^'/n'- ^ 1 4i fzii 3 1 '^tBlfl-So 
[0 2 7 8] 

> #i±::i ^1 2<^NPNh v >-x;^ ^ Q 1 <??^ > 7=^^ - x -f - DRON2 76M 0 0 

Vt'^-t- -f -DR ON 2j&n 0 0%tcaii-Si: =7>'7-*^+i-C 2 H^?t ? tL;tm;!j7!)«^0fL 
^ - ^ M 1 i 7t fiM 2 t^liJtm o 
[0 2 7 9 ] 

•r';'7'S 3 et'^v^T" Yes" tmi^^fii>mz. ^^^r^-y' ^ -DRON 2 ^Um. 
k 5 t'^^oTm^i^ojftm^-iarT'B-^PWB 3 1 . PWB 3 2 , PWB3n*« 

[0 2 8 0] 

NPNh7>'->'^^Ql<0:t>'T'^--r-<-DR0N2^M 0 0 %ic^-r;s, J -c:^ >'t'>' 

+hc 2K%m-^fitzmti^mm.mmBK^^'-i^^^y^^^;^:itKx 19, nvr'^'^c 

■9-C 2 «0M3^<^mmV c p jOVN^y X vmffiV b tw^L < o T;6^ t> n > r'^' -9- C 2 H^^K 
[0 2 8 1 ] 

tfz. n>7='>^C2 <OMj^comj±V c p ^Vi-r:t > r'^ - ^ - D R ON 2 ^rig 

[0 2 8 2 ] 

•^r- rJ^IEK^S 1 0 0 B<7)^'^i&f^fi. ^- ^IEKjI^W 1 0 0 <75^#l&fF<7>^ n > 

>-^fc 2 KmM^fifz'mt)'t^^-i//^y ^ t fzitmn-r ^tmi^tm 2 4 11:^1-7 n-^ 

[0 2 8 3 1 

^i3, =l>T'V1f C 2 lC^^$tL^cm;^7^ia'3f5lgaEBl^^^>-vVN'>;;j^, iTtfi^'^K^- 
£M1, U2},zmm-r^mmii. ^^t-tiC put- JroT^f'Sr^bti. CPU{±> HI 2 4 I' 
7,si-:7n-^^- h<^#j7,xy 7°$:'(l;t* •T'ujj^v A ^R OM;i^ic>^ai (75 1^ & L t^c 

r?'^ A Sr^^f LTia 2 4 (C^-T^ n-^^ - h H^J&o T =r > t^^-^- C 2 tc^^^: tLfc 
mtl <DW.-MmUB^<7)-f- ~ y ^ t tzii^m^- ^^^M l , M 2 ^<7:>M(.M^W^-t ^ o 
Lfz^^-oX. ROMti. m2 4 iz^-fya-^-^- h<D^>^y^'y y'^mx.^y^i^'^J^'k 

le^ L 7t 3 > tr .3. - (CPU) mM^'^t^^j:s?.mt^mz:m^r^o 

[0 2 8 4 ] 

m2 5$-#eBLT> $life<^9]^ig4 H J: ^- iJ'Igii^S 1 0 0 C »±. ^- rJ'lEiil^a 1 0 
0«7)$iJil|i^a3 0 «rfiJtNF^®3 0 Ctc-ft^^t 'b<^>T* -?-<7>ft&ti> ^- tJ'lEl&^g 1 0 

[0 2 8 5 ] 
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h tUK-ty^- 1 3 <75mBE V c p i: HSo'i/^T rr > y'V^^- C 2 hm.m.m.mB 

* 7i:(i3 1 ^$iJ^I|l-r2,o 
[0 2 8 6 1 

i^-t^t §€-i-PWB 4 ^^fi&LT^EE^ ^^N^- ^ 1 2^\^ti\^. uyTy^C2 
$tL7tm±)^3CtfiL^- ^M\t fz\±M 2 Hifemi-;2> i: ii#-^PWMD 4 1 ^ P WM D 
4 2 =^r^^ LT^ V^N*- :^ 1 4 t ^cti 3 1 '^ai:t7-r2.o 
[0 2 8 7 ] 

mmmm oc^. -e<?)^tb{is ©j^ip^as o hm]:.m'^^^tz-ra 

1112 6 {i. m2 sK^-rmmB:Ws 0 c(Dm.t^^^ y ^m^^-to ia2 5Sr#HBL-c. $ij 

tp^s 3 0 c (i, ©jfp^s 3 0 (D^mm^mm^^ 302 ^mjE^^p^^a 3 0 2 c i:: 

[0 2 8 8] 

1 8 /j^^<7>m-2isB c R T<7?it»'(it§r?^»:L, ^<Dmm\^fzmm-'m.^u.m.'^y^-\ 0B;&^ 

fj^.B ic3Emorti'im;t7*p c h g ?^^i6^o S7t, mffi^^^jtp^as 0 2 c ti. mj±-t 
v^- 1 0 A;^^^><7>/f '7 7" umsv b imn-t^-y-- 1 3 •i^h'^w.w.v c p t ic^o'v^r 

^yry^O 2i}-^hUmMmB\^^i(^-^m^£nt)&'P c h.h^^ (2) twJ:i9^*i)^o 
[0 2 8 9 ] 
[^2] 

Pchb = i C (Vcp^ - Vb^ ) - (2) 



[0 2 9 0] 

'tis. ^ (2) Icisv^TC Jin >7^>-9-C 2 <0#S-C3fe;&o 

^0 T-S t > mJE^I^fim^^ 3 0 2 C{i, m;b»P c h b $-m:t7»P c h g fcitieu. 
m:tl*P c h hii^n.lJ^'P c h g «K »9 ^j/h? wi uyry^O 2 tc^a ^ tU7tm;t3 ^ 
•^^-->VN'^y t}';5Mi>ife^r^|^x.S^i^®l±V r e f 'Srm^ftPc h b CTi^^-l-^ 

MB tc3fEii-r^i' mj±^m©j?iP^g: 3 0 2 c {i> mji-fev-^f- 1 3 <7>ie^^^#j^ 

LXmffiV c p7!>^liJEV b 4- a H^S:;!) 5-e=i :^t'>-9-C.2 tc^^I $ tL;^cm:^7 ?ril0ltm?F.B 
lc-5^^-->VN-y mJEV c p:*«mBEV b + « t-^U^-f-S t =r > C 2 tc^^f? tt 

mmv b + a ^^i^mjEv r e f ti^^-r *o 

[0 2 9 1 ] 

m^j*p c h b t^m.tim. p c h gj^±-c^^ 1 mn^j^MtP^is: 3 o 2 c (i, 

m;baP c h g H^o'v^T^i^smJEV r e f ^^^-r^o <}: VJ^ir^^Jl^ti, mjE^j^^jm 
#^3 0 2 C(±. ^ (2) comiJ«P c h b icm:t»fi: P c h g 'Sr ft A L t ^<omj£V c 



C44) 
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p ^mffiV c p_c h g i: LTxt (3 ) X 19^*^, mSV c p_c h g ^^-mMBV r 

e f t-r&o 

[0 2 9 2 ] 
[^3] 



^O^-^, mEEV b + a ti, m;tJ»P c h b tc^o'v^T^^^^ tt, MJIV c p_c h g (i 
, m.t)AP chg (^Pchb) lc^o'\/>T;e^5E$tL2>;t«t). mi£V c p_c h g (i. m 
JEV b + a A?i_h-C*So L;t:*«oT, ^- rJ'lEKj^a 1 0 0 C tc*3V>T{i> tt'Mm^lB 

5cmnrt^'&m;^3 p c h g Km^^^^x^mmmw r e f ^^^ei-^^-^, mmmj±Y ret 
uyry^c 2^-f^i:5Km?iBiC'Kjf&qrig'^m:tjp c h b ti&o*v>T^^?tT.7t*2|i 

mj±V b + a liX±'Csh^mE.W c p_c h gi^^^^fi^o 



mm^^mm^^s o 2 c(±, m-mnmv r e f ^^^-r^t. mjE-t^^- 1 3 7!)^h<D 

m&V c pTi^SiUmSV r e f ( = V b + a ^ tziiV c p_c h g) U±-e^ ^^tS^StJ^'^ 
4aJ^L^ mJEV c pTi>^S2|^mj±V r e f Jil,±T-7^v^ t ^^ n Vr'^^ C 2 ic^;ft? tUTtm 

;t»$-^M^-^M 1 f fcjiM 2 tcjgcm-r^o tfc. mm^^mm^m 3 0 2 c ii. mmv 

c p /6^'S2pmiEV r e f ^li^X-^^t . ©J^-fe 1 1 :$-^<7>jaj^T c ^^BffjE-filT 1 

-v^^N'^y 3<^v>-fn.>$^§:^f'^'9o 
[0 2 9 5 1 

mj±^^$im#|£3 0 2 Cfi. m±^^mm^WL3 O 2 t|WlD«^ii$:^7t:-ro 

[0 2 9 6] 

'fc*3. mJE-b>^- 1 3:d^^c^mEbV c p *«*2|^m]E V b + a * ^tiV c p_c h gJ^± 
-e^S:d^l555^?r*iJ^-r;i> i i: mji V c p umJEV b t <7)mm^V c p - V b 

5i)^^m5eYitiii±-C^:2.^^S^>^*mi-^ t tC3fa^-r;5>^ ^if^miE V b + a cdJ^-^^ Vc p 

^vb + «?{ivcp-vb^«? t^m-^^^. »*^^mj±vc p_c h g<Dm^. vc 

P^Vc p_c hg?(i, Vc p-Vb^Vcp_chg-Vb = yff ^^ffiT-^Si^^^T 
CO 2 9 7] 

\^tz-h^'z>x. mi±v b + « ^ ;tf±mj±v c p_c h Q^^^m.mv r e f t^^-r^ci t 

fi^ mffiV c p i^N'^y ^umffiV b t CDmJE^V c p -V b<^Ji:i|e^^-^*>;2.m5E'fit^ « 
[0 2 9 8] 

t . ^- ^.lEffij^tt 1 0 0 C Ki5\^^Xii. mEEV c p t^^y -f VSffiV b i:com 
EEMVc p - V b«7?it«e^^-r'3fe;i.m^'lit{i. rr^-r^-y-C 2;i-t>ii:0!LmMB t^-^iP^BTtl 
^m;tJ*P c h b t tziiU'M'm.mB K^m.'aim^j:mt}S:P chg HSo'V^T^^S; :n.i>o 
^LX. BFr^-fiftti^ mt}*P c h b^«mt;«P c h g i i^/i^^^^t mt)*P c h b 
t:i^o*v^T^^? tL, ntlSiP c h b /65m;t;«P c h gliX±X^^ t ^UtlS: P c h g H 
^■d\,^X^^^fl^o ^ ff^'fltfi. miJSP c h h:^mtlM:P c h g J: I9 4>/h ? t 
§^ fa J m:t7SP c h b;<?«m:J!7«P c h giiJL±-C*«, t T/SOa) 

[0 2 9 9] 
[0 3 0 0] 




[0 2 9 3 ] 



[0 2 9 4 ] 
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(1) -^a >^-;6^':t^'?tt-rv>;|)Cli, 

(2) a'^iim7iIB<75^#«;6«^3ESWT-e*-2>:: i: 

(9) uyr-y-^C 2 OMSSoCOmJEV c p7!)«^^mBEV r e i]ik±'^^^^t 
[0 3 0 1 ] 

mm<ofm 4 n tt \i > 

(4) ^— -y -> 3 >^-y6^'it- 7 ^ tLTv^s c: t 

(6) ->;^-ri^ 'J l^- S R 1 , S R 25i«4- 7 $tLTU>2>i t 

(10) n Vr'V-y-C 2<75M3fiff<7)mEEV c p :«)«SSf^mJEE V r e f J: >9 'bfSv^c: t 

[0 3 0 2 ] 

^# (1) > (2) . (4) ;feiZ>M6) Hou^T{±^i&<7)J]^B 1 H^SV^TiiigL/ci: j3 
[0 3 0 3 ] 

•?-^-->Vn*<;; CDii'^<75 1 oc7)^#-eife:& T > X > "^f C 2 cDMiSff<^mffi V c p :65^i|^m 
J±V r e f Jii_t-e*a CI t J {i, mj±-trV-^- 1 3*^f3<DmJEV c p7i«**f^mJEV r e f 
J:JJl±T*^^ ^ t =^mm^^WltP^I£3 0 2 C:d*#iJ^i-*^ t UJ: «9 tSl^t ^ o 
[ 0 3 0 4 ] 

^Tt:. ifemOj^-^tT) 1 o<?)^#-e*^ >7=^>-ij-C 2 OMs^ommV c p:6^&i^mj±V 
r e f J: 19 'b'fg:*/^ t J {i. mH-feV^- 1 3;&^^<^mJEV c p:*«&i|femBEV r e f J: >9 

[0 3 0 5 ] 

13 2 7 {i, rrvrv^C 2 t^^^i? tL7tm:tl ^ - if * 7t {iJ&mi-S h^(D%m 

<^f^'M 4 Hi3it^t!jf^$r^^i-^;t«:)co-7 n-^^- b-e^;£,o El 2 7 K7jk-r - 

El 7 l^^T^D-^^- :/S 5 ?r;^7^';' 7*S 5 a I'^ftx-^ ^^t'^^'^'S 

[0 3 0 6 ] 

1112 7^#HSLT. 4 tci3\/^TE-3i£mjmBcc.3^^«:^i«BiT5E«iii.T-Cab^ t^ijfe 

?tL*t. mmmW3 O Cfi> milV c v>iS^V'y^yr-Vm.mVh^^ (2) i^ftALT 

fi^itmrJiB i^^r- v/s'-;. pri^^m;^*p c h b '^iS^i-So mm^W3 0 c it 

SP c h b ^m.t}MF c h g tit^-r^c -eUT. W^II^fia O Cfi, m.:bS:P c h b:;^*^ 

m^sp c h g^y) 'b/h^v^t i:mi£v b + « ^&mn.mY r e f i:-rso t mm^ 

S3 0 cji^ m±7«p c h htmtjsp c h gJiJi.t'c^fe;^ t^. ^ (3) J: >3 m^v c p 

_c h g 'Sr^sb, -e<^*«b7tmi±V c p_c h g ^^^MBV reftT^o ^<^^^ 
LT. M^SP^aa 0 C {*> jt-JSmjlB Htt#&prtl'S:m;!7S P c h b t ;t tiifimmiiB 
mnrt^^m^*P c h gtc^o'v^T^zpmJEV r e f ^r^^T* C;^. -r 7* S 4 a ) o 
[0 3 0 7 ] 

■^^-r^ mm^ws oat. m.j±-ty^- i 3 i!>>(^(Dmj±v c p^^^i^mjEv r e f 

Uk±'C-$b^7()^^i!>^'tm^-i-^ i:^Ty ys 5 a) o b"C. mj± V c p ^a^Sif^mff V r e 
i iil.±X'^^ t flj^ ? tlTt: t i . JiiE UjtXT^-yT/S 6~S 1 1 t&^^^t :? tL> V c p 
7:>^^i^mEEV r e f J: 19 tm^^ fi-fz t ^^ ±31 L ;t ;^ y ^ S 1 2 7&«*=ff 

[0 3 0 8 ] 



(46) 
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iiJEm =£- PJJ jt L T^jgjf ij m or m;b * H-^lLmyJS B ^ ^ - v''^>* rJ' -e ^ o 

[0 3 0 9] 

^-^lESj^a 1 0 0 c<7D^#lij{'^(i. ^-iJ'Iglij^*! 0 o<?5ik#llj^^<^-5 ='>'7=^ 
A7t<b<?)-e*i9 > ^<7)fl&{i. -^r- 1 0 o<7)^#tij<'^i: iwi c-e*;&o 

[0310] 

J:v>o [12 8^#HSUT. ^--S^mm^W-l 0 0 Dti. ^-i?.IEKj^Sl 0 0 A<7)^JtP^ 
fi3 0 A$-tlJtP^S3 0 Dlw-ftx./c'bcO-C* »9 > -e<7?flfiti> ^- 1 0 0 A 1 1^ 

[0311] 

t ^r'^-T^'f - D R ONI <0*i^-fitD R O N_S TD 1 ^UMnUB 

m^j:mijMP c h b ttziiummmB K^m.^m^mti^p c h g jc^o-v>T^ST-&o 

[0312] 

J: i9 J.-fi^euHfi. fim^m3 0 Df±. ffifU^m^SS O C 1 1^^(75 J: Vj^jf^mffiV r e 
i^^ML. ^<D^^l,fcmm'm&W r e f ^/N*';'T-'jmEEVb-C.|^#UT^ip'fitDRO 
N_S TD 1 ^^5Er;i>o 
[0313] 

^LT, ^m^S3 0 Dli. ;J->7*.x--r - DRON 1 :;^«**^'(itD R 0 N_ S T D 1 J: 
^5 ^j/J>? v^;a^S;5^^¥iJ5EL. :^ y Ta.~-f ^ -B R O I ^^miUD R 0 N_S T D 1 J: 
<9 'b/h^v^t ^ ayT>-^C 2 iz^m-^i^tint)'tW.-^MmBi^^^r~-y^'(^y ^i"^ J: o 
tc#J£n ^ 1 2 ^f!m-r^o tUtP^SS 0 D^i^ Jt-V-Ti-x 'f -DRON 

l^^^^iflfitDR ON_S TD 1 J: ^/h^ < J&v^ t ^> "T'^^*,, ^ > 7=-^ - 7" -f - D R 
ON iT&^'Si^'fiSDR ON_STD 1 t^gJ^tbTtt ^, C 2 t^zmi^ iltzmtf ^ 

2^-^^- ^'M 1 S 7t t±M 2 Hfemi"^ i 9 y/N'- rJ' 1 4 t /cti 3 1 'Sr tlJ^Spi"^ o 
[0 3 14] 

'SriS. MtP^*3 0D{i. ^ V-^t C 2 ? tl.7t:m;t) ^Srit-mmMB ^ - ->V^^ y 

#-f-PWMD 5 1 f TtfiPWMD 5 2 'Ir^^LT'l' 1 4 tfziiS l^tiit}'t 

S o 

[0315] 

Mmmw 3 0 D ji, ^<^m. mmmm. s o a 1 c^ti«::^^^-ro 

13 2 9 {i. I1I2 Sl'^-rtUtP^ttS 0 D<7?^tirn-y ^'m^^To llI2 9^#ratT. $U 

oD(i. $ijiip^a3 o A<^mj±^i^$im^^3 o 2A^m}£^^mm^B.3 o 2 
Dti'ft;t;t:»bcoTi^«9> -ec^j^ji, mmmw 3 0 A tmz-c^^ o 

[0316] 

mi±^m$fJtP#^ 3 0 2 D fi. ±^EL;^c:^v£lc J; 19, n > 7='>-9- C 2 ;5^ibE^5EmiIIB t^tt 
i^'aSM^^ntlMP c h b*3 J: O^jfi-mmjIgB H^mRrig'5:S;tJSP c h g^i^lii^^^ -g-LT 
> mEE^iJ^*!]#P^S 3 0 2 Dit. m,t}MP c h b 'g-^;^7« P c h g tit^V. W.tl*F c 
h b;<)^m:t)»P c h g 'b/h? wt m:tJS P c h b H^c?V^T^ifl-(iSD R 0 N_S 

TD 1 ^^^-t^o tfz. mm^mmm^^3 o 2 D{i> m.:b*p c h b7&«m;t/*p c h 

gJ^Jl±t?$.;S, t m;bS P c h g H^o'V^T^Sf^'flD R O N_S TD 1 ^t^Je-^-So 
[0317] 

J: V)Mr^mKli. mj£^mfiJ®#g 3 0 2 D {i, mi?SP c h b*^m;!:?SP c h g J: 19 
v^t i > m:t>ftP c h b K&^\^^X&:^^fifz&-m'm.mV b + « St^n'-^ -r 'jmiEV b 
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KX-^xmrn-Vtzmr l^r:^>T'^--r^-DRONl O^ip^D R ON_S TD 1 

^-r^o t tz. ms.^^nm^m. 3 o zdh. mtj^p c h b*«m;bsp c h giix±'c$> 

^t^. mtiMP c h g KM-^'^^r-^^-^ iZfz&mm.&V c p_c h g^^^^y T^'JmflEV 
hKX^xmM]^fzmT 2 «t1) ^^^>7='^-7=-'f -DRON 1 <7)&2pffiDRON_ 
STD 1 t^^-t&o 
[0318] 

-eUT. mm^J^^iJim^S 3 020}*. ^>-r^--r'f-DRON 1 7i)«^*f^flt D R O N_ 
STDl (Tl^7^:{ir2) J: V) ? \/^;6^^;5-'^2|£iJ^ L> ^ > 7*^- 7" - D R O N 1 
;i»^'^MD RON_S TD 1 (rlt7t(ir2) J: »9 'b/h t § , P W B 5 

-DRON 1 5?)^'Sm'fitDR0N_S TD 1 (rl*7t;{±r2) J: < ^^/^ i: i , 

i-'^^s*). >!- > - T- - DRON l*«^jfifiSDRON_STD 1 ( r 1 f r 2 ) 
l^PJitLrt: t -g-f-PWMD 5 1 t ^fiPWMD 5 2 *^fiB;LT-f ^^n*- ^ 1 4 tf^i± 
3 1 --ai:tJl-'£)o 
10 3 19] 

mmm^mm^ms o 2D(i> ^(o^. m&^^mm^^Ls o 2 Aa:iiiMti*^;ti-c 

[0 3 2 0 ] 

1213 0 mBE^m^fP^^S 0 2D<om^<D^ *>> 'l-^PWB 5 *^fi£-r&^Bg'§r^-r 
mtzTu iJ^H-C^So 03 0 1r#BeUT, mj£^l^fO?l|I^IS 3 0 2 Dti> HI 1 5 l^:5^-r 
mi±Ji^^Ig;5efP6 0 . r^-T^ -Jt^J^^e 2. ^iJ^gUe 4 *5 J:0^J^^«;^tBtlS6 6 

KM^. ^m^m^^m 6 8 ^-^tf c mj£m^fitig:^§i5 6 0 . T^o. - 7^ ^ - Jt^i^gu e 2 . 

[0 3 2 1 ] 

*iffe<^?^5Eg|5 6 8 T-i;mJIV b ^ J: CF^ffiV c p 'Sr^ ( 2 ) J-'ftX L T =r v 7" V 

. ^^S^m§|S6 6 ^5^^<7)5F^#filc^-cfV>T. jg^fEmMBli^moTtg'SrmiJSP c h gS- 
^s!)^o LT. ^J^fit^^$|5 6 8 (i, m*«P c h b tmtl&P c h g i: c7)Jt^^:f:H 
jSDT^i^fiSD RO N_S T D 1 T r Ij ^ ;t {± T r 2 J H^5eL> -^Oi^^ L/c^^^ 
YitDRON_S TD 1 ^m^^e 4^tiit)-t^o 
[ 0 3 2 2 ] 

^*3. i^iJ^§|S6 4 (i. :t >'7'a.-7"^ -D R ON 1 *«&2fi^iSD R O N_ S T D 1 J: *3 "b/h 
[0 3 2 3 ] 

1 0 0 Dlc^lt^f^^-->VN'-;^ ±ji£L;^c^# (1) . (2) *3 

iO^ (7) C7)9 -fc,, (7) CO 1 0 0 %^^2|^'fitD R O N_S TD 1 iz^^ fz (DX-^ 

tfz. iJ'lEllj^m 1 0 0 Dt^*3ltSS5cm*f^(i> ±.jiL\^tz^n- (4) . (6) *3 
J:C^ (8) 0-9 (8) 60 1 0 0%*Sif^^itDRON_S TD 1 \>:^i^k.tzi><OX^ 

& o 

[0 3 2 4 ] 

133 Hi. r^z^T'^'tyc 2i,zmm^fi^zmt)^^^--y^^^y ^tfziii^m.-r^'E'-^mm 

1 0 0 D K ioif ^Wj'i'^'t^^M'r ^ tzSb(D y xn -■f- - >-C^^o 1113 1 tc^-r^n- 
^^-bti, I2!l 8 K^^y^~^^~ h(D:^y' yz^S 2 A ^ ^^'r ^ S 2 4 a l^'f^tx., 
;^r'y7'S 2 3 i:;^7"'yys 2 4 atOWl^^x-;'-7'S2 3 a =SrJf A L Tt: O -C* V) , 
coftfefi. HIS H^-r^a-^^- h t|wID-C$)So 
[0 3 2 5 ] 

^3 i=^#ratT. ^T^y^s 2 zKiQ^^^xm.mnmB<Dm.mmi)^m'&&^J^Tx:k>^tm 

^^KZ>t. mm^W.^ 0 D*i. mil-{r>-^- l Z-b^h<r>'m.^V c p*3 J:yfSBE■fe>•^^- 
l O A^ei^PjcT^^N^yxU^EEV b ^Jt (2) tcftA LTE^fLm/lB l^«i?&^tg'Srm*SP c 
hb^vK^-r^o t7t. $ij^p^a3 0 D(i. -yys 2 2 H^V^Tl^m? tLTtK-iSJimili 
B<735«^«tw^o'v^T> iI-3fLm?JgB lc^mqrtg^m;t7SP c h g SrM^L. m±)SPch 
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[0 3 2 6] 

^LT. mmmW.3 O Of*. mtJ^P c h h-^^mtlMP c h gJ: 'b/h^^^t ^*2^mBE 
V r e f ^mi£Vb+ a t^^U. m;t?«P c h b;6«m;bftP c h gUiii-e^^t ^Jii:^ 
b;t::^ffitc J: »9^i67tmBEV c p_c h g'^^zfimJEVr e f t^Jet-^o -^d-T^t. 
©m^ms 0 D &mmKV r e f $r^^'^y 7" 9 «}± V b "CIJ^^ > r'^ - x -r -D 

RON 1 <D&mmD R ON_S TD 1 (= r 1 ttiit r 2) S-?^5e-ra (J^x 'T'S 2 3 
a) o 

[0 3 2 7 ] 

^ LT, mmmW.3 0 D{i> :t >7='^-x - D R O N 1 yi^^i^-fitD R ON_S T Did: 
»9 ^'^;5^S55^=Sr2^lJ5E-r^ (^xy 2 4 a) o :^ > 7=-* ^ - - DR O N 1 

^DRON_STD 1 J: «5^/h?v>i: i:. ±5E Lf^^ x ^ S 2 5~S 2 7t^mf-^fi. 
— Mcolljf^fi. -y :/S 2 4 a l^M^o ^tI:. ^ > - x -f - D R O N 1 7J?^^2^-fit D 
RON_STD 1 t^iljitb;tt ±m\.ti y S 2 8*^*^f?tL, -31 coKj<'^>&5*|- 
Ti--2> -y :/S 2 9 ) o 

[0 3 2 8] 

^^d^t^-^UK-m^^^^^yT^-y^^ D R O N 1 (D^miUD R ON_S T 

[0 3 2 9 ] 
[0 3 3 0 ] 

J:v^o HIS 2$:#fiSLT, "B- ^mWjI^Wl 0 0 EJi, '^-f'^M^Wl 0 0 B<Dmm^ 
m.3 0B^$lJtP^-g3 0 EtC'ftx.Tt^^T^TS) 0. -€-<?5^»i. ^-tJ'Sgi&^Sl 0 OBi:!^ 

[0 3 3 1 ] 

mm^^Ms 0 Et±> -[>r>^c 2Km^M^fifzmti't^^-~y^'^yi^:^^hWimi'^^A. 

S t ^/-r'^-T" - D R O N 2 <7y^m<JM.D R O N_S TD 2 ^Wi'^MMB Km^'^ 

i^'^m;tJSPc hb c S7t:(iiiMmtMBt^5Emortg'^m;(:jsp c h gn^o-u^-rt^^-r^ 

o 

[ 0 3 3 2 ] 

<t mmmM3 0 EJi> xVmJdEV b^iO'T'^-T^'f -JtDR 2 

o'V^TD VT'V-y-C 2 OMlSs<^mi±V c p c ^mi^L. ^OrS^LTtmflEV c p c 

7" VmJIV b t ic^-^'v^Tn :/T-'>-9-C 2 ^jig-JltliillB K'^ff^art^r^j:mtlA P c h b c 

^^i^^o tfz. ^j^^msoEii. ±^\^fz:)5m^^^m'MmMB\^^m'srt^^j:mtiM 

P c h g ^^tb^o ^ LT. mn^U3 0 E a. ^i6 7t:m^SP c h b c 'grm^S P c h 
g titm\.. m^JiP c h b c :*5m;b«P c h g J: ») "b/h^ v^t mBEV b + a Sr^^i^ 
mj±V r e f t^5E-ri>o ^ T^c. $1J^SP^*3 0 E{i. m:t;»P c h b c:*5^:t7«P c h g 
liJ>±-Ccb^ t mJEV c p_c h g ^^ifimffiV r e f t;^5e1-^o 
[0 3 3 3] 

^^r^t. ftJfP^S 3 0 E}i> ;^5cL7tSi{imKV r e f ^t/n'-;/ -r U mil V b "Cl^^ L 
TSS^'fiSDRON_S TD 2^^<mrr^o 
[0 3 3 4 ] 



(49) 
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^LT. O eh. ■^-yT^-T--^ - DRON2;6^'S2p'fitDRON_STD 2 J: 

^ ^/h? ^^^^S:d^$r¥iJ5cL> >7='^--r - D R 0 N 2 jfi^^Sp-fitD R O N_ S T D 2 J: 

^ 1 2 1r$iJtp-t-^o ^fz. fiJtP^ms 0 El±> ^^x^-x-f -DRON 
27{>«^2tl'fitDR ON_S TD 2 J: «9 t/h^ < jS:*/^ t §:> "T'Sr^b*,. :t > 5=^^ - 7^ - D R 
ON 2ii^%m%l:> R O N_S T D 2 lc^JjtL;t:i: 3>'x>^fC2 H^ifl^ tL7tm;tl'Sr 
rJ'M 1 ^ /ctiM 2 \z.WMrr^ ^ -9 ^/N--:?' 1 At.tz\XZ 1 Sr^U^^TSo 
[0 3 3 5 ] 

J^io. $iJ#P^a3 0 E(i> =i>'T'>^f C 2 mi^I?tL;tm;!7*e^Sm?JSBtC^^-vVs'«:^ 
^-^^ij^'g-. -fi-^PWB 6 ^^^LT#BE=J 1 2 ^ . MtP^S 

3 0 Eti, r?>7='>-9-C 2 l^^lI?tL^^m^;^3S0it^-:J'M 1 ^fz\tM. 2 l^iiStm? -iir^J^ 
-g-. fl-^PWMD 6 1 f TtJiPWMD 6 2 LT-T 1 4 S TtrJiS l-^ffi^j-^ 

•So 

[0 3 3 6 ] 

$iJtP^S3 0E{4. ^(^\^. m'M^m 0 B iriwicat^ -To 

113 3 fi. US 2 H^-r^UHP^e 3 0 Et^^t^rn y m 3 S^^r^MLT, $0 

lip^m 3 0 E ©m^fi SOB (ry'm.mm.wm^m. 3 o 2 b '^mjE^j^tu^ip^s 302 

EtC'ftx.;t:'bc7>T^> 19 . -ecT^^tfefi, fUtP^S 3 0 B t IrI D-C^^o 
[0 3 3 7] 

mm^i^^J^^lg 3 0 2 Ef4. mEE-fe>+l-- l O A75^f,<75^N^'>'7"gmEEV b \^'^--^ b 
:^'^J^^P^I£ 3 0 1 /5^tco-r3.-7"^ -JIsD R 2 ^^^LTh >-r>^C 2coW>^<7)mBEV 
c p c ^?S^U. ^<75M^L7t:mi±V c p c tHHV b h. H^o'v^Trr ^T^'V-y-C 2 
E'^sm^J^B n#^Drtl^rm;t;ftP c h b c *?t#-r^>o mJI^J^$iJtp#S 3 0 2 E 
^i^ _h5&L7t:^-^03 J: 19, MmjJIB P c h g o -?-LT, M 

ffi^J^W^Sp^^ 3 0 2 E^i^ li;tJ*P c h b c '^m;t7«P c h g t Jtiet; m>!:»P c h 
b c 5&«m;baP c h g i «5 ifc/h^ V> t § , li;tJft P c h b c li^o'v^T^zpfjSD R O N_ 
STD 2 '^r^^i-^&o ^ mj±^J^^JtP^^3 0 2 E{4. m:tJ*P c h b c >6>'m;tJ*P 
c h gJi;_h-e^^ t m:tr«P c h gt^^o'v>T*SfimDRON_STD 2 ^^'m.t^ 

O 

[0 3 3 8] 

J: 19^-^^951' mjE^mmm^^s o 2 e{4> m^mip c h b c >{)«m:t;«p c h g j: 19 

^/h^v^i: I:, m;(3aP c h b c K^<S^^xm.J±V h + a ^&mU]±Y r e f i:^^feL^ 

-•j^-r - D R ON 2 coSipfilD R 0 N_S TD 2 t^^-r;i.o tfz. n,J±^^m^f^^ 3 
0 2 £{4^ mt)*P c h b c^mtlMP c h giiA_hX'$>^ t g . m:tJ«P c h g lcSo*(/> 
T^5e?*i-7^w^itfemEV c p_c h g ^^^^ ^7 x V ^ffi V b liJ: L/i'ffi r 4 « r 
3) trii- Vr'^-T-'f - D R O N 2 (OftS^-fiiD R O N_S T D 2 t^^-T^o 
[0 3 3 9 ] 

^LX. mJI^I^fiJtg^S 3 0 2 E(4, :^yr^-T -i - DRON 2-^^mmi$.DR0N_ 
STD 2 (= r 3 *;t{4r 4 ) J: «9 i^^h^ \^>-i)^^7b'^^m^L. jJ-^T'^-T^-f -DRON 
2;6^'E2|fefitDR ON_S TD 2 ( = r 3 ^ Tt: {± r 4 ) i »9 '^/h ^ i: ^ , P WB 6 

LT#EE::J V/N*- rJ' 1 2^m:t?-r^o ^ mffi^mmi^P^S 3 0 2 E {4 > :t>7=-'^ 
-x-f - D R ON 2*5^S|fcfiaD R ON_S TD 2 (^vSttziiv^) J: t9 "fc/h ? < '2: 

i-'5:^5-^, ^>T'a.-X'f-DRON2;6«fti(fe^!tDRON_STD2 (= r 3 t tz 
iir 4) izmMVtzt HS-^PWMD 6 1 5?tf4PWMD 6 2 Sr^^LT-f V'/^-^ 1 

4 f 7t:{4 3 i-^m;t?-r^o 

[0 3 4 0 ] 

[ 0 3 4 1 ] 

EI3 4{4> mj£^J^^iJ®#^3 0 2 E<omHl<^9 'fi-§- P WB 6 ^^fig-T ^l^tg^^-^ 



(50) 
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m^y^ y ^mx-^^o m3 4 =^#06 lt, mj±^^mm^B.3 0 2 e ti^ la 2 1 k^-t 

-x-f -Jt^^^y 6 KM^. 8 '^■^tfo ^^^ft^iis^e 6 . ^-^-r^- 

T-'i -IS:5eilS7 0> ieiS§|57 2, *y5e§IS7 4. *3 i ^'-T^ - x -f -Jll^m$l57 6 ic-ov^T 
[0 3 4 2 ] 

^j:^. nS.m.-^mm^^Z O 2 Eti^V>-Cti. :^ > T ^ - 7- ^ - l&'m.^l Q\t. ^-^ h 
;l-^ftiJ^S|I^S 3 0 1 -A^h^^fti-r^-T^-i -JtD R 2 y T zi.- 7- -f - D R O 

N 2 0 'S:^tmLTf5fiif|S7 2 i3 J: O^^fiJ 7 A--^^t}^^ tk^K. ^iftz-T^-y^^- 

jtD R 2 ^^i^^^^g(57 s^mti-r^o 

[0 3 4 3 ] 

sfrtc;t ^T^^-x -is:5^^7 o-A^ib^iffcT^-T^ -JtDR 2 icmj±-t>-9-- 1 0 

0 2 EtwA;b^^7'ci: icT^n^y'^Hf C 2 coMS^coMJEV c p c ^?t^i-^o 
[0 3 4 4] 

-^-LT. Si^'(it^5^f|5 7 8 (i. 7^ V miE V b t> mnLfzmS.V c p c t (4) 

[0 3 4 5] 
[^4] 

Pchbc = - C (Vcpc^ - Vb^ ) • • (4) 



[0 3 4 6 ] 

^:js. ^ (4) iz^ifJhCii. ny-ry-^c 2<Dm-^x-^^o 

«Brtl^m:t7«P c h g^>Rii?)^o ^LT. ^itfefit^5e$B 7 8 ntl&Y> c h b c 
:t;»P c h g tc^Jti^^*lcj&C-C^i|^fitD RON_STD 2^ TrSj ttz\t [ r AS 
\z^^\^. ^cOg^5EL7^:^Stfe#:DRON_S TD 2 *fiJ^§P 7 4 ^m;b-r;2. o 
[0 3 4 7 ] 

^*5> ¥ijfe^7 4{i. ;t:^T'^-x>f - DR0N2;ii«^it^<iSDR0N_STD 2 J: >5 i>A^ 
[ 0 3 4 8 ] 

^-3^IEtlJ^#l 0 0 Eic*5lt«Z>-3^^-->VN'-;/i5'^#{i:. Ji^bTt^f^l^ (l) ^ ( 2 ) *3 
(7) (7>9*>. 0kn (7) (D 1 0 0 %^*iffefiID RON_S TD 2 lcY-t^7^:^j<7)T-* 
i>o ttz. ^-iJ'Iglil^a 1 0 0 Eli^tt^Jfelg^l'tfi, -h^bTt^f^l^ (4) > (6) *3 
J:U^ (8) (T)-?^, (8) <3D1 0 0%«r^Jf^^itDRON_STD 2 l^i-f-tx-Tt^x^JT* 

[0 3 4 9 ] 

US 5 {i> rzv-rV^C 2 tr^a? *t Ttm* ^ - v^^^*';' tJ' * T^cti&m^*^- 

10 0 Et^*3it^ifc'f'^^ia^-r&/^i6o:7u-^^- >-e5b'2>o HI 3 5 tc^i-:7n- 
^^-hfi, 12124 H^-r^n-^^- h (^5 -r :/ S 3 6^:^7^y7'S36 al^'ft^, 
;^-f-'7-/S 3 3 }i7.Ty:^2> a 4 iKOmk^T^Ty Zf^ 3 3 a 'SrffA \ytzii<D-^^ ^ > ^«7> 
^{i. 1112 4 H^-r^n-^^- h tIWDt'5>ao 
[0 3 5 0 ] 

113 5?r#.BBbT, ^-r-y-^^S 3 3 t^^V^TE-2iltmTlB05S^fl:*smS*iiJlT-e^* fc^flj 
ti,:s> t . $(l#P^m 3 0 E{i> T'j.-X'f -JtDR 2 lcmBE-fe>-9-- 1 0 A Hi^h 'D^'^ y 

T^umjiv b '^m^LTmffiv c p c ^?g^L> ^<7^mn\^fzmmv c p c t . ^■^-^'t^ u 
mjEvbt^it (4) iz^xL,xm.m.mMB KW4^w m^j:mtiM: p ch h c ^mn-r^o 



3P 2004-48983 A 2004.2.12 



v^T, w.MnuBK^m.'^t^^'mtiMP c h g^mm-L. m^?*? c h b c ^mtiMP c 

h g t Jti^i-So 
[0 3 5 1 ] 

^Lx. mmmn3 o e{±> ntf^p c h b c7?)«m*sp c h g j: 'fj/h^v^ t ^&mn 

J£V r e f ^mi±V b + a tfcfe^U. m^ftP c h b c)6^'m±)«P c h g^J,±X-^:h h i 
±JELf^:^?Stc J: ^^tbtimmw c p_c h g^^z^miEV r e f <h^5ET'2>o -^^T^ 
mm^WS 0 E{i> ^i^miSV r e f ^y'^y y-')mi±V b-e|^#LT:t ^T^-'^-x-f 
-DRON 2<75^2^#DR ON_S TD 2 (=T3t7t*ir4) St^^SeT* C^t^^T'S 
3 3 a ) o -g-Of^. _h3^ L7t>?.-r-y:7'S34, S35 *«||ff $ o 
[0 3 5 2] 

^E-LT. W^Nl^-g3 0 Eti> :^>'T'i--r'f - D R 0 N 2 5{)^^WilD R 0 N_ S T D 2 J: 
>9 ^/h^\/>;$^S^^=^^iJfei-^ C^x^y :/S 3 6 a ) o ^ > - - D R O N 2 
^HD RON_S TD 2 J; 19 'fc/h? V^fc ±iE Lt^iX 7" ^ S 3 7 ;&^|^=fT 1? ^ — ilOKj 
;^7"-y7'S 3 6 al^M^o 4- r'.a. - r -f - DRON 2 i^^^ij^-fift D R O N_ 

STD 2 icpj^tt^ci Jii&L^.:;^-^ y y S 3 8*«^=fT$*t. -■m.<K>mWf^'T -t i> ( 
:^7"';'7'S39)o 
[0 3 5 3 ] 

>r(7)J:ol^. HI 3 5 ti^-r:7n-^^- h lc:fev^TJi. =1 > -r'^-^f C 2 tc^^f Jr;tm;t/ 
^■^ ^-i^VN'v :i'^^^;femt::-^J^;t^^ ^T'^- ■T"^' - D R O N 2 OftiflfitD R O N_S 

^5E$tL^o L;^c*^oT, e-^mfiSB<^ii^m*l»JtLT*^5!)fiJffiTO'3j^;!7*fi-^IEm?ig 
B IC -f- ^ - ->V^ '7 :^ -C § ;S) o 
[0 3 5 4 ] 

^- 1 0 0 E<7)^'^fi]#fi. ^- ^lElij^ffi 1 0 0 (TJ^^Sj'f^cT)-^ nyy^ 
2 ^lW^I^^^;tm;(J'^^^-->v^^^7 iJ^ * 7t(i:;^mi-<2>i(if^^ll3 5 tc;5^i-iijf^ic^ 

[0 3 5 5 ] 

^(Omt. *ia<?>M 1 ~-^ifiO?i^l^3 irlRlDtl'jfe^.o 

^Ul, M 2 l^&m-f ^ftiJtPfi^ ^l^t::fiC P Utw J; oT^f 'Sr^^^x. CPUfix HI 2 7 , 

0 3 lisJiiy^ss b <7:>^>-f fif)^K7^-r y-a ~ ^ - h<7)^^7^y y^mK.^y'u^^^j^,^ 

ROM-d^hUlhL. -eo^tb -/n j5^v A ^^^ff LTI2I 2 7> 113 1 i CFIH 3 5(^v^ 

niJ'-7i^'$riE^L7t=r>'fi-^ (CPU) ms^yj^tt^^t&mtt^m^n^-r & o 

[0 3 5 6] 

^- 3^{i 2'(@ic|5at,-f ^ 1 -fS-CSbo-Cb «t v^o 
[ 0 3 5 7 ] 

tfz. ±|SH*=V^Tt±. =r >7">-9-C 2 ic#|f tL7tm±)(i, 2!c0fL^- M 1 ^ T^c (iM 2 
t:iifem?*t;i, t LTgi^L;t:*s. ^-'^mm^W.l 0 0, 1 0 0 C Ic^v^TJi:. d^tH® 
f^-f. nVxV^C 2 tc#?f ;gtL7tm:t;^#JEE=i >'/>*~:5' 1 2 =Sr^LTlfa^ dUS^-i^-f 
) ^cJfemLTt J:v^o CKT)^-^. ft!lllp^a3 0 . 3 0 C ii> 1 4 . 3 1 ^l^ih 

L. ->;^-r A V'- S R 1 , 2 ^^^^ L> #J± 1 2 <?? N P N b 7 Q 1 

^Ti-f ^>^$lJ#p-r;i>o ^ LT, $fjfp^ffl 3 0. 3 0 C fi> #£E=i ^12 coi^S 

T c , i T^clir? >7='>-itC 2 c7)M^<7>mJ±V c p V^n'- i?' 1 2 <7)Xt)n]<^W.J± t 

<7)m&M:izmCX. #JE=J >/N'- ^ 1 2 CDN P N h 7 ^'v':^ ^ Q 1 <0>^-r ^^-^Mm^^ 



C52) 
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v^o itLtcJrV), ^IE=r>'/t- i 2 Sr-^M U'^^'^j =i T'V^f C 2 H^^I? ttfcm^I * 
[ 0 3 5 8 ] 

$ Jb ^ - ^fEijj^a lOOA. lOOB, lOODt^^v^-Cb, 3>-r'>'+J-C2 H# 

J^-^. MtP^as 0 A, SOB, 3 0 D (i, V/^-- rJ' 1 4 , 3 1 '^If it L. e/;^ x A U 
V-SRl, 2^^:7U. ^J£:3 jj'l 2cONPNh'7>-:^^^'Ql^;^-Yyf->:;^ 

^mT2.o -ebT^ MtP^ms 0 A, SOB, S 0 D fi> n > V9- C 2 c7?M3Ss<5omJE V 
c p J: oT^EEn ^ I 20NPNh 7 >'->'X Q 1 (T);?!^-^ -7 ^ > ^^M=S^t^*3 ^ 

;t ^^■7^a.--r-r - '^•■eiJS^x.. i /cfiNPN h "7 ^ ~J ^ ^ Q 1 -7 ^ > ^^MfPtC:i3 tt ^ 

-'J- — 3e<^i!)'a-e-©J^x.TNPN h7>'->';^^Q 1 ^rlE»j-r2>o nVx^v 

J: oT^T'&oT'b J:v^o kittle J: I9 , M-JI=r jJ' 1 2 ^i^0b'5:7is^=r:^7=-*>-ti-C 2 

[ 0 3 5 9 ] 

- iJ' 1 2 -eM» $ tL;& J: 0 LT J: v^o 
[0 3 6 0 ] 

[m 2 ] HI 1 ic;^i-tijtNi^s<o^tb r n y m-eab s o 

[US] [i2jw:^-r^-^^ Y )v ^ mm^B.<D^m'kum-r ^ tz^<7:>m^y^ y ^m^^^^ 

o 

[1114] El 1 i^^-rii:-^mM^ai:t/miEi:m?&ss:<t<7)(ii#[ii-e^So 
[la 5 ] 'g-^ I G> mffiv c p . V b <7>:?^ ^ ^^^^ ^- h-e^;s,o 

[E 6 ] >'T'i--r 'f - tmffi^V c p - V b t coHC-^'Srjg^-r ;&o 

[HIS] mi K^-t:^7^y:fS 9 op^i¥ffl*K)f^*S£§g-f-«. Ttfec?? 7 a-^^ - ht?*^o 
[m 9] HI? »c:;^-r;^7^';' ys 1 0 <^#iiffl'2:Sjf^^Si^TS 7ts!?<7? 7 n - ^ ^ - b-ribS 

o 

[m 1 0] my K7^-r:^'r-J-zfS l l (DM?i:ftf^^i5£ig^-2>;ti6<75 7D--f-^- h-C* 
[Ell 1] El? t'^-r;^7"^;'7'S 1 2<^um^j:m^'^mmt^tztb(r>yu-^^- h-e^ 

^ o 

[mis] mm(D^M2 Kx:h^~^mW}^w.(om^y'^ ^y^m-rt$>z,o 

[mi 4] mi 3 i~^-rmm^w.<D^my"a y ^mx-$>:h^ 

[SIS] mi 4 K^-rms.^^mm^^(om^<Do :^m<Dm-^pwB 



CS3) 
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2 t±^-t^m^^iSLm-r^fzi^<7)m^y"^ y ^ m-c^^So 

[112 0] in 1 9 ic^-rtiJiip^aco^t^rn 

[I2I22] -<D^ < h-^^^o 

[12123] -fg-f-PWE 3<75^-f 5 hT-^;£.o 

[m 2 4 ] *ifec75?i^ig 3 11 * It ^ ^ ^ -->*/■? ^ t fzitmnmi^^isim-r ^ fzi^<Dyu- 

[la 2 5 ] ^m(DMW. 4 m: s^-^.iE»j^m<7)^aB&rn rj^s-e^b^o 
[1112 6] 1212 5K^-tmm^m.<omimy^ y :^mx-^^o 

[1212 7] ^m(Of}>M 4 K ^ ^ ^ - ^-^ y t fz itmnmi^'S^Um-t i> f:i}t<0 y ^ - 
[1212 8] *ife(?5?|^S4 rJ^.|gt|j^fic7)'teo^B&-7'0 rJ' I^T^^So 

[121 2 9 ] 121 2 8 K^-rmm^w.(Dmit^y'^ y ^ m-c^^o 

[I1I3 0] HI 2 9 li;^i-mEE^J^^J^Ip^lSoo^tl<7:)-9 *.> ^ - ^<^)'li-^ P WB 
[1213 1] *ife(30^||4 lc^tt^5^^--:^/N*>;'^' ^7t{iifemilj{'^^g£§gi-^;t:«:>O#c07 

[US 2] %m<7^Y^m.A \^i.^'^--5^mm^wo:)'s^h\^\^<n>my^'y"^y c/m-v-^^L^ 

[1213 3] 1213 2\z.7f^-fum^w<^^t^^^ y '^m-^^-^^ 

[1213 4] m z\z.7T^r'm&-m.'^mm^^(Dm^(Dn%. ^^-'y^-^y^n^Dm^v^^ 

[1213 5] ^M<755i^ig4 ti^Pt-2>^^-v'VN-«;.j^ 1 7ttiiilcmi&{^^gi5§i-^;ti6<7)$ 
>ffe<0 n - ^ ^ - h-C^;2)o 
[1213 6] t*&5i5co-=e- ^^Igitj^gO^gEB&T'n y jj' gl-c^So 

lOA. 1 3 , 3 2 0 mm-feV--^--, lOB, 11 S.JK-fe>"^-> 12 :^J±=^>/^* 

1 4, 3 1. 3 3 0 -f^/-^*-^, 15 Uffir-A, 16 V^gT-A. 17 
W+gT-A, 1 8, 2 4, 2 8 m0tt-fe>-^-> 30, 30A, SOB, 30C, SOD 

, 3 0E %mWiW. 4 0 '^mnm^'ms.'&m-^. 42 ^/^'-^.fl3PWM>»•^ 
^3^fl5^ 5 0 -f >/>'-i5'A;t;i£i±jt-^?g»$i5^ 5 2 y ~ Y^^y ^m&n^mw^. 

5 4, 6 2, 7 6 T'^--r'f -Jt^l^^lS. 6 0 m&n^m.Wt'm.^. 6 4, 7 4 ^|nja 
$15, 6 6 3^^»MaJSI5, 6 8. 7 8 ^r^-fit^^gP, 7 0 ^ V T T ^ -Wi'm.^. 
7 2 iaii:^> 100. lOOA, lOOB, lOOC, lOOD, lOOE, 300 
•^-^IEijj^S> 30 1 h )l^^mm^^> 302. 302A. 302B. 302 

c, 302D, S02E m&m^mm^^. 3 10 BU-Mmm. 

SRI. SR2 ->^-rAiJIV-, CI. C2 rr^r'V-y-, LI, 311 'JT^h;V 
sQl~Q8. 312. 313 NPNh7>'-y>!.i5'.Dl~D8. 314. 315 ^ 
'<:^->\ Ml, M2 ^m^-^o 



C54) 



3P 2004-48983 A 2004.2.12 



[mi] 



J. 



n 



s 



.11 



ill 



m 



^i^iE?. : 



m 2 1 



UCRT1.2 - 
TR1.2- 

Vb - 
Vo.- 



Tb- 

leOFF - 
To ■ 

Vep- 
BCRT - 



30 



J...„ 



301 

2±z 



,302 



- PKiCI. 2 



[EI 3] 



V 



ill 



1 



























n 












r 




M 





[134] 



<9 



S0C2OX J 







ki >y 




k2 




I 0=^^ — 








A 

20% 


50C 






CSS) 



3P 2004-4S983 A 2004.2.12 




[121 7] 





[HIS] 



3 :x7>-fti=m«K/t«^«ias(imsBic«tift 



m 9 ] 



3 >5'>^i=m$4vfe«:A6iS3Sm[^ttCft 



S5^ 
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[la 1 0] 
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